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NEAREST MEDICAL 
SERVICES ARE IDCA'I'ED A l t  Buildiq 122 

From the Contractor's trrilcr compound, take 8 Doitbbouod street to Central Avenue and turn 
left onto ccntrrl Avenue: B u W q  l22 will be on the left ride md diehtty west of 8 pard 
building on the ~rAurppraJLirmtJy 135rniler 
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- -  :..,,'.*%p&rqi&- hilANAGEMENT DEPAPTMLXI' 

This Health and Safety Plan presents health and safety requirements and guidelines for 
performance of the work required for implementation of the Phase II RFI/RI Work Plan for 

the 903 Pad, Mound and East Trenches Areas at the Rocky Flats Plant (RFP). It is in mm- 
pliance with applicable sections of 29 CFR 1910.120 and was prepared exclusively for use by 
employees of Woodward=Clyde (We) and its subcontractors. ahis plan shall not be modified 
or used after the expiration date without written approval by the Project Manager (PM), Health 
and Safety Officer (HSO), and Corporate Manager, Health and Safety (CMHS). In addition, 
this plan shall not be used by firms or persons not under contract to W-C without written 
approval by W-C's Executive Vice President-Practice. This plan is not valid until it is signed 
and dated by the Author, PM, and CMHS. Any modifications to this plan must be approved 
by the individuals signing on the title page or by their representatives. 

The project's location in relation to the Denver area is shown in Figure 1-1, Location Map. 

Figure 1-2, RFP General Map, shows the boundaries of RFP, and Figure 1-3: RFP - Facilities 
Map illustrates the developed area of RFP. 

1-2 
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i 2.0 
STAFF ORGANIZATION 

ahis section descr ib  project staff organization, with regard to the roles of the various p i t i o n s  
on this project as they pertain to health and safety. The responsibilities and authority of each 
subcontractor individual with a role in health and safety administra tion are presented in 

Table 2-1. The responsiiilities of RFP individuals with a role in health and safety are presented 
in Attachment L 

W-C and W-C subcontractor personnel who have bcen identified as having a potential for being 
involved in the Operable Unit 2 field activities are listed below. Others will be identified as 
activities progress. 

e 

b 

e 

e 

e 

e 

e 

e 

e 

8 

m 

0 

e 

0 

e 

e 

0 

Andersen, Jerry J. 
Bell, Richard 

'Bender, Joseph 
Bender, Patricia 
Bender, Daniel R 
Bianco, Ed 
Brooman, David L 
Bufo, David 
Burgess, Dan 
Clayboum, Alan F. 
Comer, D a n 4  
COlsJefl 
Dal Lap, Ed 
Doherty, John 
Durand, Ray L 
Durand, Thomas K 
Erwin, I-Y 

e 

e 

e 

e 

i 

e 

0 

e 

0 

(9 

0 

e 

b 

b 

0 

e 

0 

Fleming, Richard L 
G l a s p ,  Willard 
Hencmann, Robert 
Holmes, Ron 
Hosey, Bert Lee 
Jehn, John 
Jones, Chuck 
Jubenville, David M. 
LaRue, Bruce 
Lahn, Robert 
u - d  
May, Michael 
McGa, Gary Gale 
Mmel Harvy 
mer, Greg 
Miyoshi Keny 
Montgomery, Brian 

e 

b 

e 

0 

e 

e 

0 

0 

0 

@ 

0 

0 

0 

0 

e 

e 

O'Brien, James P. 
Owenby, Robert K 
Pacheco, Ken 
Ryan, Mike 
Rupp, Richard J. 
Rupp, Robert L 
sams, William 
Silva, Roderick W. 
schreik, Mike 
Shuey, Steven 
Spruce, David 
Teny, Tom 
Trimbach, Kent 
Van Santen, Luke 
Wilson, Robert 
Wig& Matthew 
Zit& James 

, Personnel to be assigned to field activities must be approved by the Site Safety Officer (SO) 

or HSO before commencing with field work at RFP. 

(-lunKHwwor/nln) 2-1 
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TABLE 2-1 

I RESPONSIBILITIES AND AUTHORITY OF HEALTH AND SAFETY PERSONNEL 

VICE PRESIDENT-PRACI'ICE (VPP) D. COIUIO~S 

Direct and monitor the implementation of the health and safety program. 

Advise the president on health and safety matters. 

0 Issue directives, advisories, and information to the WCFS Corporate Manager, Health 
and Safety (CMHS). 

Advise the CMHS on policy, liability, and professional practice issues. 

Direct changes in the h d t h  and safety pro-. 

Determine and implement petso~el  disciplinary actions, as required. 

0 Review and approve the WCFS corporate health and safety budget. 

0 Approve and audit corporate healtb and safety apendinueS. 

CORPORATE MANAGER, HEALTH AND SAFEn (CMHS): Jeny hdersen 

Track health and safety regulations and hplemmt impmment8 to the WCFS health 
and afety program. 

m e  r e a d s  are maintained pertaining to medical a- training fit testing 
chemical aposure, andincidents. 

e 

0 Update health and safety manual. 

Manage medical sundance program. 

Ensure health and &fey training is obtained. 

(-l-KnWKor/=P!) 2-2 
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TABLE 2-1 
(Continued) 

0 

Provide industrial hygicne/chemical safety guidance to WCFS HSOs. 

Audit key aspects of health and safety program and report effediveness to VPP. 

Coordinate health and safety activities of the business Unit oflirxs. 

Investigate reports of incidents or accidents and report accidents or incidents to the 
VPP. 

Coordinate a mutuaUy beneficial cooperation with the WCC Health and Safety 
Administrator. 

Authorities 
Approve the qualifications of anployas to work at hazardous waste sites. 

Approve health and safety plans. 

0 Establish imployee trahhg and medical SUrveijlBllcc procedures 

0 Suspend work on any project that jeopardizes the health and safety of personnel. 

0 Access project files to perform health and safety audits or hv&gate 
accidents/incideata 

Remove individuah &om projects if their conduct jeopardizes their bcalth and safety or 
that of m r k c m  

0 

Q Approve the appomtments of business unit Hsog 

0 Perform audits of oflia and/or field Health and safety Activities. 

BUSINESS UNIT HEALTH AND SAFGN OFFICER (HSO): WiIliam M. Sam 

0 coordinate with project managers in mattera of health md safety. 
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TABLE 2-1 
(Continued) 

e geVelop or review and approve project health and safety plans prior to submittal to the 
CMHS for review. 

Conduct staff training and orientation on health and safety related activities. 

Appoint or approve site safety officers. 

Monitor compliance with health and safety plans and conduct site audits. 

Assist project managers to obtain required health and safety quipment. 

0 Approve personnel to work on hazardow waste management projects with regard to 
medical examinations and health and safety training. 

Authorities 
0 Suspend work or otherwise limit uposurm to personnel if health and safety plan 

appears to be unsuitable or inadequate. 

D i r e  pvso~el to change work practices if adsting practices are deemed to be 
hazardous to health and safety of personnd 

0 Remove personnel from proj- if their d o n s  or condition endangers their health and 
safety or the health and safety of coworkers. 

Approve r m  of field activities following a temporary arspeasion that was based upon 
health and safety consideration, 

0 Ensure that the project is performed in a manner consistent with the WC health and 
safety Program. 

0 Provide the HSO with the project information needed to develop health and safety 
P h  
Ensure that the projecf health and safety plans arc prcparcd/apprOved and properiy 
implemented in a timely manner. 

2 4  
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I. 
TABLE 2-1 
(Continued) 

e Ensure that adequate funds are allocatedl do dully hplement project health and safety 

Ensure compliance with health and safety plans of contractor personnel 

Coordinate with the HSO on health and safety matters. 

Plans- 

Assign an HSO approved SSO to project and, if necessary, assign a suitably qualified 
replacement. 

0 Temporarily suspend field activities, if health and safety of personnel are endangered, 
pending an evaluation and approval for resumption of work by the HSO and/or CMHS. 

Temporarily suspend an individual from field activities for infractions of the health and 
safety plan, pending an evaluation and approval for resumption of work by the HSO, 
and/or CMHS. 

SITE SAFETY OFFICER (SSO): Gregg Miller 

The SSO will be appointed by the hjject Manager with the approval of the HSO. 

Q Direct health and safety activities onsite. 

AS& project managers in all aspects of implemmting health and d e t y  plans. 

Maintain health and safety equiPmtnt on site 

Implement emergency procedures as r q W .  

Approve personnel to work in the field on the Phase II RFI/RI for Operable Unit 2 
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TABLE 2-1 
(Continued) 

Authorities 
Can temporarily suspend field activities, if health and safety of personnel are 
endangered, pending further consideration and approval for resumption of work by the 
HSO and/or CMHS. 

0 Can temporarily suspend an individual from field activitia for infiaaions of the health 
and safety plan, pending further consideration and approval for resumption of work by 
the HSO and/or CMHS. 

HEALTH AND SAFEI'Y TECHNICIAN o: As d p d  by the Site Manager 

The health and safety technicians (HSTs) shall assist the S O  in implementing site Health and 
Safety Plans (HSP). An HST wiU be present (in the immediate vidnity) during all activities 
involving drilling, trenching, or sampling of wastes or soils. None of these activities shall be 
permitted in the absence of an HST. 

Ensure that each individual within his/ha jurisdiaion complies with the provisions of 
the HSP. 

Provide on-site air monitoring during field activities. 

e Audit safety practkw used by on-site teams 

o Canndcate with command post for on-site adivities 

SupuvisC deoontamination, monitor workers for heat or cold stress, and distribute 
health and dety  quipment. 

0 Initiate appropriate Wergenq procedures. 

The health and safety technician shall have the authority to stop work in case of an imminent 
safety hazard or potentially dangerous situation. Aftu StOpping work the health and safety 
technicians sim~ immediatefy consult the SO. 
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3.0 
SITE INFORMATION 

3.1 lINTRODUCIlON 

The Rocky Flats Plant (RFP) began operations in 1952 and is part of the nationwide nuclear 
weapons development, production, and research complex currently administered by the 
Department of Energy (DOE). Primary production activities include fabrication of nuclear 
weapons components from beryllium, plutonium, stainless st& and uranium; assembty of 
components; and chemical recovery and purification of recyclable transuranic radionuclides. 
'Ihe major CJasSes of waste generated include solid waste, hazardous waste, radioactive waste, 

and mixed (radioactive and hazardous) waste. 

Accidental releases of wastes have oocurred over the years. The Environmental Protection 
Agency (EPA) published the final decision to add Rocky Flats to the National Prioritiu List 

. Cleanup at Rocky Flats is being conducted under two 

major environmental laws according to an Interagency Agreement (IAG) (dated January 22, 
1991) between the DOE, EPA, and CDH: (1) the Comprehensive Environmental Response, 
Compensation, and Eiability Act of 1980 (ERCLA,  also known as Superfund), which addresses 
inactive waste disposal Sites at the planc and (2) the Resource Conservation and Rccmcry Act 
(RCRA), which addresses past and active storage and disposal areas of the plant. 

0 in the October 4,1989 

RFP is located northwest of Denver in central Colorado. The Plant consists of approximately 
6,550 acres of fed- owned land Major buildingr are located within a plant security area 
of approximately 400 acres. The plant security area is surrounded by a buffer zone of 
approximately 6,150 acres. The entire facility is roughly bounded by State Highway 93 on the 
wet ,  State Highway 128 on the north, Indiana Street on the cast, and State Highway 72 on the 
south. 

3- 1 
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3 3  TOPOGRAPHY 

The natural environment of W P  and vicinity is influenced primarily by its proximity to the 

Front Range of the Rocky Mountains. The Plant is directly east of the north-south trending 
Rocky Mountains, with an elevation of approximately 6,000 feet above s a  level. RFP is located 
on a broad, eastward-doping plain of overlapping alluvial hns developed along the Front Rangc 
The fans extend about 5 miles in an eastward diredion from their origin in the abruptly rising 

Front Range and terminate on the cast at a brcak in slope to rolling hills. 'Pbe Continental 
Divide is about 16 miles west of the Plant. Tbe Plant S d t y  Area iS located near the eastern 

edge of the fans on 8 terrace between s t reamat  valleys (North Walnut Creek and Woman 
Creek). 

3.4 HYDROLOGY 

"here is oonsiderable interaction between avface wata and groundwater. Surface water and 
groundwater flow in the unmniind system is g e n e  h m , w a  to east. 

3 5  BIOLOGY 

Animal life inhabiting RFP and its buffer zone conshts of Species associated with Western 
prairie regions. The most common large mammal is the mule der ,  with an estimated 100 to 

sttiped dcunlr, and long-toiled weasel A profusion of small heabjvores can be found throughout 
the Plant site and buffer zone, ammmn g of SpeEies st& as the met gopher, white-tailed 

jackrabbit,mdthemeadowvalc Bullmakurndrattl~~d~e~uethemostfrequentlyobacrved 
reptiles. Eastern yeIlow-b&ed racer8 have also been bteo. Western p h  makes are 
found in and around many of the ponds 

125 permanent residents. mere are 8 number of d carnivom 8uch 88 coyote# red fa& 

3-2 
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3.6 HISTORY OF OPERABLE UNIT NO. 2 (Out) AND OUTLYING AREAS 

e 
Site descriptions presented b the following sections are taken from the finalPhase II RFI/RTFs 
Work Plan (Alluvial) RoClEy Flats Plant 903 Pad, Mound and East Trenches Areas (Operable 
Unit 2) 12 April 1990. These dacriptions are M on historical records, aerial photography 
review, and interviews with Plant personnel Further characterization of each site based on 
other historical reports is also included in the following discussions. 

For the purposes of this Health and Safety Plan, OU2 has been subdivided into four areas: the 

903 Pad Area, the Mound Area, the East Trenches Areas, and Outlying Areas. The first three 

of these areas are further subdivided into Individual Hazardous Substance Sites MSSs with an 
assiped reference number. The fourth area consists of outlying areas surrounding each IHSS. 

3.6.1 903 Pad A m  

0 Five MSSs arc located withh the 903 Pad Area (Figure 3-1). These sites are: 

903 Drum Storage Site (IHSS No. 112) 

0 903 Lip Site (XHS No. 155) 

Trcnch T-2 Site @Iss No. 109) 

R d e  Metal Destnrction Site (IHS No. 140) 

8 Gas Detoxification Site @rss No. 183) 

A brief histoy of tach Mss within the 903 Pad Area is provided in the following subsdona 

3.6.l.1 1121 

The 903 Drum Storage Site is located in the eastern portion of the Plant Security Zone. This 
area was used from October 1958 to January 1967 for storage of radioactively contaminated oil 
drums. Presented below is a description (&ctcd from Calkhs, 1970) of drum stored at the 

Drum Storage Site. e 
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"Most of the drums transferred to the field were nominal 55-gallon drums, but a 
signScant number were 30-gallon drums. Not all were completely full. Approximately 
three-fourths of the drums were plutoniumantaminatcd, while most of the balance 
contained uranium. Of those containing plutonium, most were lathe coolant consisting 
of a straightchain hydrocarbon mineral oil (Shell Vitrea) and carbon tetrachloride in 
varying proportions. Other liquids were involved, however, including hydraulic oils, 
vacuum pump oil, trichloro-ethylene, perchloroethylene, silicone oils, acetone still 
bottoms, etc. Originally, contents of the drums were indicated on the outside, but these 
markin@ were made illegible through weathering and no other good records were kept 
of the contents. Leakage of the oil was recognized early, and in 1959 or possiily uviier 
ethanolamine was added to the oil to reduce the corrosion rate of the steel drums." 

Drum leakage was noted at the 903 Drum Storage Site in 1964 during routine drum handling 
operations @ow Chemical, 1971). Corrective action consisted of transferring the contents of 
leaking drums to new drums and fencing the area to restrict access (Dow Chemical, 1971). 

Approximately 420 drums leaked to some degree, and, of these, an estimated 50 leaked their 
entire contents @ow Chemical, 1971). An estimated 5,000 gallons of liquid (Freiberg, 1970) 

containing 5 3  curies (Ci) of plutonium leaked into the soil (Dow Chemical 1971). A heavy 
rainstorm in 1967 spread contaminants to a ditch south and southeast of the drum storage site a (Dowchemid  1971). 

The shipment of drums to the 903 Drum Storage Site ended in January 1967 when drum 
r e m d  efforts began. Removal ob dl drums and wastes was completed in June 1968. 

Presented below is a chronology of the 903 Drum Storage Site cleanup as described by Freikrg 
(1970). 

* From January 23,1967 throu@ March 10,1967, uranium oil drums which were in good 

condition were transferred to Building 774 and p r d  

Building 903 . . . on March 10, 1967, started processing 04 drums. This building was 

designed to prefilter the oil prior to transferring plutonium contaminated oil to Building 774 ' 

for fmal processing 

3-5 
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From March 10, 1967 through May 18, 1967, there were a total of 191 drums of 
plutonium contaminated oil filtered and shipped to Building 774. 

On May 18, 1967, operations at Building 903 were discontinued due to the amount of 
time this process was taking. 

Drum-todnm transfer in the field began May 18, 1967, and the dnuns were [SICJ 
shipped to Building 774 without prior filtration in Building 903. 

From March 17,1967 through May 10,1967, inaddition to the plutonium transfers, there 
werc 297 drums of uranium contaminated Alk-Tri waste shipped to Building 774 and 

P-* 

May 10,1967 through May 28, 1968, a total of 4,826 drums containing 50 gallons of oil 
ea& were sent to Building 774 and procmed. 

During the transfer operations, it was noted that at the bottom of all drums a deposit of 
siudge remained after removal of the 05 This sludge varied in depth from I4 inch to 3 

inches and averaged approaimately 1 inch. By drum counter resuly the sludge within 

the empty drums contained a total of 5, 152 grams of plutoaiUm. These empty drums 
were later disposed of by adding Oil Dry and Microcel to absorb the sludge. The drums 
containing the plutonium sludge and absorbent were then incased in p- placed in 
boxes, and shipped to the burial grounds' 'Ibe location of the burial grounds b not 
provided. 

There were orisinaUy a total of 5,237 drums at the drum storage site when deanup operations 
began in 1967. Mer transfer of the amtenb to new drums, 4,826 drum were transported to 
Building 774, of which 3,572 dnuns contained plutonhm~ntaminated oil. Thh  leave^ the 
contents of 411 drum unaccounted for. The most probable explanation for this disaepancy is 
a combination of the following factors according to F m i r g  (1970): 
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AII of the drums onginally sent to the storage site were not completely full 

0 Some of the volume was taken up by the sludge that was discarded with the empty 

Leakage out of the barrels and onto the pound occurred 

Mormation provided by Freikrg (1970) indicates that an estimated 5,OOO gallons of oil leaked 
from drums onto the ground at the Drum Storage Site This estimate was based on the memory 
and knowledge of those hvohred in site operations (Freikg, 1970). 

In November 1968, site grading began at the 903 D m  Storage Site in preparation for appIying 
an asphalt cap over the area. This work included moving 'slightly" contaminated soil from 
around to inside the fenced area (Freikg, 1970). A total of 33 drums of radioactively 
contaminated rocks were removed &om the area in May 1969, and two coums of deaa fill 
material were placed over the site during the late summa of 1969. The asphalt was applied in 
October 1969, and in February 1970, additional road base course material was applied to soils 
directly east and south of the asphalt pad due to soil contamination (Freikg, 1970). 

0 

me asphalt containment covu is rectangular and dented  north-south (370 feet) and east-west 
(395 feet). The pad slopes slightly to the northeast at a drop of 1 foot per 100 feet. The 
asphalt cover is apprdmately 8 Cultimeters (an) (32 inches) thick and it is under& by 
approximately 15 an (6 inches) of loose gravel and 8 un of mil 61L 

3.6.13 

During d m  removal and cleanup activities associated with the 903 Drum Storage Site, winds 

redistributed plutonium beyond the asphalt pad (not present at that the )  to the south and east. 

An estimated 1 Ci of plutonium was redistributed beyond the pad, and, of that 1 Ci, 
approximateIy 036 Ci is believed to have been deposited in the 903 Lip Site (Barker 1982). 

The most conta2inatxJ area was L +.nediatdy adjacent to the pad to the south and southeast. a 
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@ Surveys at the time of the drum removal project and subsequent annual soil sampling from 1969 

to 1972 showed a maximum plutonium concentration of 2,258 picocurieS per gram @Ci/g) in 
the top 5 cm (2 inches) of soil at the 903 Lip Site (Barker, 1982). 

Soil cleanup efforts were undertaken in 1976,1978, and 1984 to remove pfutoniumantaminatcd 
soils fiom three diflerent areas within the 903 Lip Site. The 1976 soil removal aperation began 
in June 1976 and ended in September 1976. This cleanup consisted of handcrrcavating 
contaminated soils from an area near the Reactive Metal Destruction Site until soil- 
contamination levels were below the detection limit of the Field Instrument for Detection of 
Low Energy Radiation (FIDLER). The detection limit of the FIDLER is 250 counts per 
minute (cpm) (Barker, 1982). The excavated area was covered with dean top soil and resaded 
4ith native grasses. ?hirty-five boxes, weighing a total of 125,OOO pounds were removed and 
shipped off site for disposal during the 1976 cleanup (Barker, 1982). 

The 1976 soil-removal technique of hand-ertcavation was hefiident, considering the large 
amount of contaminated soils requiring r e m d  at the 903 Lip Site In June 1978, a second soil 
r e m d  project began north of the 1976 removal using a f r o n t e d  loader alone and with a 
bulldozer. All soil that b e d  2,OOO cpm, as determined by a FIDLER survey, was removed. 
Cleaned areas were resurveyed and soil removal continued until background readins 
(approximately 250 cpm by a FIDLER survey) were obtained. Topsoil was then applied to the 
acavated area, and the site was revegetated With native grasses During the 1978 soil removal, 
1,448 boxes, weighing approodmately 4.7 million pounds, were removed and shipped off site 
(Barker, 1982). 

Approximately OS Ci of plutonium were removed fiom the 903 Lip Site during the two soil 
removal p r o j a  "%is quantity is based on an average soil plutonium concentration of 545 
pCi/g and a soil density of 1 gram per cubic centimeter (g/m3) (Barker, 1982). 

A third soil cleanup was performed along the eastem edge of the 903 Lip Site in 1984. A total 
of 214 tri-wail pallets of contaminated soil were removed from the area. The excavated area 
was backfilled with clean topsoil (Setlock, 1984). 

3-8 
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3.6.13 Trench T-2 W S  NO. lm 

approximately 1 liter of compressed &as each. The gases consisted of various types of nitrogen 
oxides, chlorine, hydrogen sulfide, sulfur tetrafluoride, methane, hydrogen fluoride, and 
ammonia that were used in Plant r d  and development w o k  Gas detoxification was 

accomplished by using various commercial neutralization processes available at the time. After 

neutralization, glassware used in the process was triple-rinsed, crush4 and deposited in the 
present landfill. The neutralized gases were released to the ervironment during detoxification. 

'\ - 

Trench T-2 is located south of the 903 Drum Storage Site and west of the Reactive Metal 
Destnrction Site This trench was used before 1968 for the disposal of Sanitary sewage sludge 
and flattened drums contaminated with uranium and plutonium. This trench is believed to 
measure approximately 15 feet wide by 200 feet long by 5 feet deep (Rockwell International, 
1987). Barrels were noted in the western end of Trench T-2 during 1987 investigations. 

3.41.4 % No. 1401 

The Reactive Metal Destruction Site is located on the hillside south of the 903 Drum Storage 
Site. 'Ihis site was used during the 1950s and 19609 primarily for the destruction of lithium 
metal (U.S. DOE 1986). Approximately 400 to 500 pounds of metallic lithium were destroyed 
on the ground surface in this area and the residues, primady nontoxic lithium carbonate, 
buried. Smaller unknown quantities of sodium, calcium, magnesium, solvents, and unknown 
liquids were also destroyed at this location (Rlsley, 1978). 

, .  

Based on review of historical aerial photography, the Reactive Metal Destruction Site was uscd 

from 1968 to 1971. Barrels were noted in the southwestern corner of Mss No. 140 during 1987 

investigations (U.S. DOE, 1990). 

Building 932, located south of the 903 Drum Storage Site, was uscd to det- various gasa 

from lecture bottles between June 1982 and August 1983. ?be lecture bottles held 
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0 3.62 Mound- 

The Mound Area is composed of four sites (Figure 3-1). These are: 

e Mound Site (MSS No. 113) 
Trench T-1 Site (IHS No. 108) 
Oil Burn Pit No. 2 Site (IHS No. 153) 
Pallet Bum Site (MSS No. 1%) 

A brief history of each MSS within the Mound Area is provided in the following subseaions 

The Mound Site, located north of Central Avenue in the eastern Plant Security Zone was uscd 
between April 1954 and September 1958 for drum disposat Approximately 1, 405 drums 
primarily containing depleted uranium and bcxylliumcontaminated lathe coolant (a mixture of 
about 70 percent hydraulic oif and 30 percent carbon tetrachloride) were placed at the Mound 
Site (Rockwell International, 1987). Records do not indicate that the barrels were actually 
buried (CaUcins, 1970). It is likely that some of the coolant also contained enriched uranium 
and plutonium (Rockwd International, 1987). Some drums also contained Pedene, 8 h d  
name of tetrachloroethene (PCE) (Sax and Lewis, 1987). Some of the drummed wastes placed 
in the Mound Site werc in soiid form (Rockwell International, 1987). 

a 

Cleanup of the Mound Site was aocomplished in May 1970, and the maruials r e m d  were 

packaged and shipped to an off-site DOE facility for disposal Listed below b an inventory of 
the 1,405 drums removed from the Mound Site in 1970 @ow Chemical 1971). 

3-10 
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&!uLmum Contents 

903 3&@on drums of depleted uranium solid waste 

21 

12 

3&@on drums of depleted uranium oil waste 

3&@on drums of pluto~wn-contaminated Oa waste. "she plutonium 
content was so low that it was measurable only by the most sensitive 
laboratory techniques" 

102 55-gallon drums of depleted d u m  solid waste 

282 

85 
1,405 

55-gallon drums of depleted uranium oil waste 

55-gallon drums of enriched uranium oil waste 

TOTAL DRUMS 

Subsequent surficial soil sampling in the Vicinity of the excavated Mound Site indicated 0.4 to 
51 pCi/g activity. Th,h radioactive contamination is thought to have =me from the 903 Drum 
Storage Site via wind dispersion rather than from drums previously stored at the Mound Site 
as it was limited to the surface (Rockwell International, 1987). 

The trench was used from 1954 until 1962 and contains approximately 125 drums filled with 

approaimatdy25,000 kilograms (kg) (55,115 pounds) of d e p l e t e d - d u m  @ow Chemical, 
1971) and plutonium chips coated with a small amount of lathe coolant (Roclwell International, 
1987). The estimated dimensions of Trench T-11 are 15 feet wide by 200 f a t  long by 5 feet 
deep. ' h n c b  T-1 was covexed with about 2 feet of sod, and the corners have been marked. 

Wcedatting activities in October and November 1968 unearthed two drirms inadequatdy 
covered with fill material. Both drums were sampled and analyzed for total plutonium and 
uranium content before t h y  were disposed off site (Illsdy, 1983). The off-site disposal location 
is not known. One of the drums sampled contained an oil-wata mixture with 55 pCi/l of 

3-11 
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pCi/g of plutonium and 1.2 x lo6 pCi/g uranium (Wey, 1983). 

3.613 pi1 Bum Pit No. 2 t I W  No. 1531 

Oil Burn Pit No. 2 is actually two parallel trenches that were used in 1957 and from 1961 to 
1965 to bum approximately 1,082 drums of oilcontaining uranium (Rockwell International, 
1987). In March and April of 1957, the contents of an estimated 169 uranium contaminated 
waste oil drums were burned. No further burning took place until 1961. Frequent burning of 
waste oil took place from June 1961 to May 1965. The an ten t s  of approximately 914 drums 
were burned during this time. The drums used for the oil burning operations were generally 
reused; however, 300 empty drums were discarded by flattening and burying them in the burning 
pits (Dow Chemical, 1971). The uranium concentrations of the burned waste oil is unknown. 

The residues from the burning operations and the flattened drums were covered with backfill. 
In 1978, the area was excavated to a depth of approxhately 5 feet and 239 boxes (56 cubic feet 
per box) of contaminated soil were removed and shipped off site to an authorized DOE disposal 

site (Iusley, 1983). The off-site disposal location was not known. 
e 

An area southwest of Oil Bum Pit No. 2 was reportedly used to destroy wooden pallets in 1965. 
The types of hazardous substances or radionuclides that may have been spilled on these pallets 

is unknown. This site was deaned up and reclaimed in the 1970s (U.S. DOE, 1986). 

3.63 East Trenches Area 

The East Trenches Area consists of nine burial trenches and two spray irrigation sites. A brief 

history of these IHSSs is provided in the following subsections. 

Trench T-3 (IHSS No. 110) 

Trench T-4. (IHSS No. 111.1) 

3-12 
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Trench T-5 @rss No. 1112) 

Trench T-6 @ISS No. 1113) 
Trench T-7 (Mss No. 111.4) 
Trench T-8 (Mss No. 1115) 

0 Trench To9 (Isrss No. 111.6) 
Trench T-10 @IS No. 111.7) 
Trench T-11 @Iss No. 111.8) 
East Spray Irrigation Sites (IHSS Nos. 2162 and 2163) 

Trenches T-3, T-4, T-10, and T-11 are located north of the east a a x s  road, and Trenches T-5 
through T-9 are south of the east access road. The wastes in these trenches have not been 
disturbed since their burial. These trenches, as well as Trench T-2 discused earlier, were used 
from 1954 to 1968 for disposal of approximately l25,oClo kg of sanitary sewage sludge 
contaminated with uranium and plutonium and approximately 300 flattened empty dnrms 
contaminated with uranium @Isley, 1983). Radiation content of the sewage sludge ranged from 

382 pCi/g to 3,590 pCi/g (Owen and Steward, 1973). Trenches T4 and T-11 also contain some 
plutonium- and uraniumcontaminated asphalt planking from the solar evaporation ponds 

' 
WeY, 1983). 

According to Illslcy (1983), soil samples have been collected from Trenches T-9, T-10, and T-11, 

and the results were as foil- 

"Samples fiom T-11 contained plutonium in the range from 4 5  to SO pCi/g and 
uranium-238 in the range b e e n  0.9 and 158 @/e;. Trench T-10 was found to contain 
uranium in the range between 40 and 126 pCi/g and Pu-239 in the range from 0.18 to 
14 pCi/g . . . . Plutonium concentrations in collected samples varied from 0.40 to 68 
pCi/g and uranium was found h the range between 24 and 450 pCi/g in Trench T-9.' 

The sampling dates and collection methods of these samples are unknown. 

3- 13 
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0 3.632 

MSSs 2162 and 2163 were used for spray irrigation of sewage treatment plant efnuent. These 
areas have been designated as IHSSs because effluent containing low concentrations of 
chromium was inacfvertently sprayed in the area in February and March 1989. The chromium 
entered the sanitary sewage treatment plant on February 23, 1989 subsequent to a spill of 
chromic acid in Building 444 (Rockwell International, 1989). 

3.6.4 OutlJringAms 

The Outlying Areas are defined as those areas that are not within the boundaries of an MSS 
but that surround any given IHSS. Thae is a potential for contaminant plumes being present 
in outlying Arurs. 

3-14 
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WORK ACTMTKES 41) 

This Health and Safety Plan covers activities associated with the Phase II RFI/RI for Operable 
Unit 2 The required sampling and investigative activities are described in the Phase II Work 
Plans for alluvial and bedrock components of the RFI/RI and in the Roclry Flats Environmental 
Restoration Program Standard Operating proaedutes (Sob). The plaMsd start date ir May 
1991 and the a&tia arc expected to take 12 to 18 months to complete. The s p d k  adhiti- 

covered by this plan follow: 

. 

, 

Surveying and staking borehole and monitoring well locations 
NoninwsiVe geophysics 
Well drilling and construction (approximately 150 to 200 wells) 
Borehole drilling (appmaimately 60 to 80 boreholes) 
Shallow (less than 1 i& deep) surfaa soiI llamples at approximately 1300 locationa 
Trenching to allow for sampling of soil from the sides of shallow (appmximately 3 feet 
deep) trenches at appraxhatdy 24 locations 
Packer testing 
Personnel decontamination 
Equipment decontamination 
Core 10-g 
operatins a main decontamination facility 

4 1  



Health & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats 
, Plant Phase U RFIRI 903 Pad Mound, and East Trenches Area, (Operable Unit 

2 )  Rocky Flats Plant April 1991 
Document Control Number: RFRMRS-97479 
EGLG, Rocky Flab, Inc. 

Revision 0.0 

e 5.0 
HAZARD ASSESSMENT 

5.1 OVERVIEW 

A review of Rocky Flats Plant history and previous studies of the regional animal life, climate, 
and the general industry-wide experience with using heavy equipment, indicates that there are 
several sources of potential hazards to be assessed. The potential hazards have been placed into 

one of five classifications listed below. 

Encounters with native wildlife (See Attachment A for a narrative concerning the types 

of wildlife found at Rocky Flats Plant and the associated diseases). 
Climatic conditions such as temperature extremes, thunder storms (lightning) and high 
winds. 
Working around light and heavy equipment. 

Radioisotopes in the soh and groundwater (Attachment B provides basic information 
regarding characteristics of the radioisotopes likely to be encountered). 
Nonradioactive potentially hazardous chemicals in soils and groundwaters (Attachment 
C contains Material Safety Date Sheets (MSDSs) for nonradioactive potentially 

hazardous chemicals known to exist on site. 

5 3  METHODOLOGIES USED TO COMPLETE THE HAZARD ASSESSMENTS 

The following is a brief summary of how hazard assessments were accomplished. Detailed 

information regarding how hazard assessments were accomplished is presented in various 

attachments as specsed in the text below. A summary of results from the hazard assessment 
process is given in Subsection 53. 

5- 1 
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0 53.1 Methodology Employed to Assess Wildlife, Environmental Extremes, and Working With 
Equipment 

There is a certain likelihood for each of the potential hazard classifications listed in Subsection 
5.1 above to become a true hazard. But we have not attempted to estimate the likelihood of 

such Occurrences for all classifications of potential hazards. Our asskmen t  of the first three 
classifications of potential hazards (encounters with native wildlife, environmental extremes, and 

working with equipment) is subjective and indicates that they will exist at each work site, and, 

therefore, that steps must be taken to minimize the hazard (see Section 6.0, General Health and 

Safety Requirements; Section 7.0, Site-Specific Health and Safety Requirements; and various 
standard operating procedures (SOPS) contained in Attachment D). 

532 Methodology Employed to Assess Radioisotopes and Nonradiarctive Potentially 
Hazardous Chemical Expasures 

Our assessments of the last two classifications of potential hazards (radioisotopes in the soils 

and groundwater and nonradioactive potentially hazardous chemicals in soils and groundwa ters) 

are presented by discussing the three potential routes of exposure. The routes of exposure 

discussed are absorption and injection (through the skin), ingestion, and inhalation. 

0 

532.1 The Abssrpt ion. Ini-d In- Routes Of Egpasuq 

A subjective manner of evaluation was used to assess the first three routes of exposure. Our 
assessment indicates that these three routes.ob exposure will exist at each work site, and, 
therefore, that steps must be taken to minimize exposures by these routes. Methods of 

decreasing the Likelihood of an exposure occum'ng via these routes are  provided in Section 6.0. 

General Health and Safety Requirements; Section 7.0, Site-Specific Health and Safety 
Requirements; and various standard operating procedures (SOPS) contained in Attachment D. 

5-2 
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@ 5222 TheInhalat ion Route of 

Mathematical modeling was used to estimate maximum airborne concentrations and thereby 
assess the potential for inhalation hazards to exist (see Attachment E, Estimating Airborne 

Concentrations of Radioisotopes From Soils; and Attachment F, Estimating Airborne 
Concentrations of Volatile and Semivolatile Organic Compounds In Groundwater). Estimates 
of airborne concentrations of radioisotopes assume the airborne dust concentration to be 450 

Pg/m'* 

No attempt has been made to estimate airborne concentrations of organic compounds, metals, 

pesticides, or PCBs from soils for the following reasons: 

0 There is no prescribed method for estimating airborne concentrations of organic 

compounds from soils likely to be emitted up through a hollow-stem auger. However 
it is accepted practice industry wide to accomplish organic vapor measurements at each 
site of intrusive activity to monitor for the airborne concentration of organics and we 

will accomplish those measurements. 

The levels of metals, pesticides and PCBs found during Phase I RI are generally so low 

as not to be a potential inhalation hazard for occupational exposures. 

With two exceptions, the maximum estimated airborne concentrations are  below the level 
requiring classification as a potential inhalation hazard. The maximum estimated airborne 

concentration of plutonium-239 (Pu-239) at the 903 Pad (IHSS No. 112) is sufficient to indicate 
classification as an inhalation hazard is appropriate (see Subsection 53.2.1). The maximum 

estimated airborne concentration of vinyl chloride from groundwater in the Outlying Area north 
of the Mound Area is sufficient to indicate classification as a potential inhalation hazard is 

appropriate (see Subsection 5.3.221). 

5-3 
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523 Classincation of Maximum Expected AMarne Concentrations 

The following terminology and criteria have been adopted for use in this Health and Safety Plan 
when discussing the results of calculations to determine the airborne concentration of a 
potential contaminant: 

Derived Air Concentration (DAC): For the purposes of this health and safety plan a 

DAC is an upper limit established by the Department of Energy (DOE) in DOE Order 
5480.11, Radiation Protection for Occupational Workers, dated December 21, 1988. 

However, it is the policy of both DOE and 'W-C to maintain personnet exposures to 
ionizing radiation as low as reasonably achievable. Exposures above the DAC may 

increase the potential for occurrence of genetic effects, carcinogenic effects, and/or 

other health effects. 

Permissible Exposure Limit (PEL): For the purposes of this health and safety pian a 

PEL is an upper limit established by OSHA or another nationally recognized body in 

lieu of a existing OSHA standard for occupational exposures to nonradioactive airborne 
substances. Exposures above the PEL may increase the potential for ill effects. The 

potential ill effect is dependent upon the specific substance involved. 

No Potential Inhalation Hazard: The maximum estimated airborne concentration of a 

radioisotope is less than 1/lOth the applicable DAC or the maximum estimated vapor 
concentration of a substance is Iw than B/2 the PEL 

0 Potential Inhalation Hazard: The maximum estimated airborne concentration of a 

radioisotope is equal to or greater than l/lOth the applicable DAC or the maximum 
estimated vapor concentration of a substance is equal to or greater than 1/2 the PEL. 
In any case, the maximum airborne concentration must be less than the applicable DAC 

or PEL. 
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Inhalation Hazard: The estimated airborne concentration of a radioisotope is equal to 
or greater than the applicable DAC or PEL 

5 3  HAZARD ASSESSMENTS FOR EACH IHSS SITE AND OUTLYING AREAS 

The following subsections contain our assessments of the hazards in a worst-case scenario when 

working at each IHSS and Outlying Area. Hazard assessments for maintenance activities 
associated with a main decontamination facility.and during core logging are provided in Section 
5.4. These assessments do not consider the effects of implementing the practices and required 
exposure controls described in Section 6.0, General Health and Safety Practices, or in Section 

7.0, Site-Specific Health and Safety Requirements. 

53.1 Wildlife, Climatic Conditions, and Working With Equipment 

Although not specified under each IHSS, our assessment indicates the following potential 
hazards will exist at each field work site: a 
Potential hazards considered to be a plausible source of harm at each site include encounters 
with wildlife and !heir associated diseases, climatic conditions such as  temperature extremes, 

thunder storms (lightning) and high winds, and working around light and heavy equipment. 
I .  

533 Radioisotopes and Nonradioactive Potentially Hazardous Chemicals 

The absorption, injection, and ingestion routes of entry are  considered to be a source of 

potentially hazardous exposures to radioisotopes and nonradioactive hazardous chemicals at 

each site. 

The inhalation route of exposure for each IHSS is discussed in the following subsections. The 
worst- case maximum airborne concentrations of radioisotopes known to exist in each IHSS are 

shown in Attachment E, Estimating Airborne Concentrations of Radioisotopes From Sods and 

Summarized in Table 5-1. The worst-case maximum airborne concentrations of organics known 

5-5 
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to exist in groundwaters are shown in Attachment F. Estimating Airborne Concentrations of 
0 

Organics in Groundwaters. 

532.1 Site llHSS No. ll2l 

The maximum estimated airborne concentrations of Pu-239 (DAC=6 pCi/m’) and Americium- 

241 (Am-241) (DAC = 2 pCi/m’) that could be generated by disturbing soils beneath the 
asphalt pad indicates that classification as an inhalation hazard is appropriate. Although 
analysis of air samples collected east of the 903 Pad during 1964 through 1970 indicated that 
the maximum monthly average of daily sampling events was 025 pCi of total activity. And, at 

no time did values from the air samplers indicate that permissible levels of plutonium 
contamination in air had been exceeded. These analysis results are noteworthy because they 
represent conditions as the original contaminated soil surface was being graded in preparation . 

for construction of the asphalt pad present today. 

radioisotopes to be an inhalation hazard. 

Nonetheless, we consider airborne 

The maximum estimated airborne concentration of trichloroethene (TCE) and tetrachloroethene 
(PCE) that could be generated by disturbing groundwater beneath the asphalt pad does not 
indicate that classification as a potential inhalation hazard is appropriate. 

The maximum estimated airborne concentrations of radioisotopes that couId be generated by 
disturbing soils does not indicate that classification as a potential inhalation hazard is 
appropriate. The following radioisotopes are known to  be present and were considered in this 
assessment: Pu-239; Am-24 1; uranium-233 (U-233). uranium-234 (U-234). and uranium-238 (U- 
238); strontium-89 (Sr-89) and strontium-90 (Sr-90). 

The maximum estimated airborne concentration of nonradioactive potentially hazardous 

substances that could be generated by disturbing groundwater does not indicate that 

classification as  a potential inhalation hazard is appropriate. TCE and PCE nonradioactive e .  
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a potentially hazardous substances known to be present in groundwater and were considered in 

this assessment. 

5333 R g u x i v e M ~  

The maximum estimated airborne concentrations of radioisotopes that could be generated by 
disturbing soils does not indicate that classification as a potential inhalation hazard is 

appropriate. The following radioisotopes are known to be present and were considered in this 

assessment: Pu-239; Am-241; U-233, U-234, and U-238; Sr-89 and Sr-90. 

The maximum estimated airborne concentration of nonradioactive potentially hazardous 
substances that could be generated by disturbing groundwater does not indicated that  

classification as a potential inhalation hazard is appropriate. The following nonradioactive 

potentially hazardous substances are known to be present in groundwater and were considered 

in this assessment: TCE, PCE, and CCI,. 

532.4 GasDetoxincat ion Site No. 

Radionuclides are not considered to be a potential inhalation hazard in this IHSS area based 
upon a review of the site history and soil sampling results from the area. 

The maximum estimated airborne concentration of nonradioactive potentially hazardous 
substances that could be generated by disturbing groundwater does not indicate that 
classification as a potential inhalation hazard is appropriate. The following nonrddiodctive 

potentially hazardous substances are known to be present h groundwater and were considered 

in this assessment: TCE, PCEi and CQ. 

I The maximum estimated airborne concentrations of radioisotopes that could be generated by 

disturbing soils does not indicate that classification as a potential inhalation hazard is e 
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a appropriate. Any of the following radioisotopes may be present: Pu-239; Am-241; U-233, U-234. 
and U-238; Sr-89 and Sr-90. The phrase "may be present" is used because although a soil 
activity of 51 pCi/gm has been reported, the isotope was not identified. Results of calculations 
to determine the maximum airborne concentration were compared to the most restrictive DAC 
for the isotopes that may be present (Am-241). 

The maximum estimated airborne concentration of nonradioactive potentially hazardous 
substances that could be generated by disturbing groundwater does not indicate that 

classification as a potential inhalation hazard is appropriate. The following nonradioactive 

potentially hazardous substances are known to be present in groundwater and were considered 

in this assessment: TCE and PCE. 

Radionuclides are not considered to be a potential inhalation hazard in this IHSS area based 

upon a review of the site history and soil sampling results from the area. 

The maximum estimated airborne concentration of nonradioactive potentially hazardous 
substances that could be generated by disturbing groundwater does not indicate that 
classification as a potential inhalation hazard is appropriate. The following nonradioactive 

potentially hazardous substances are known to be present in groundwater and were considered 

in this assessment: TCE and PCE. 

Radionuclides are not considered to be a potential inhalation hazard in this IHSS area based 

upon a review of the site history and soil sampling results from the area. 

Airborne concentrations of nonradioactive potentially hazardous substances generated from 
groundwater are not anticipated in this MSS area based upon a review of the site history and 

groundwater sampling results from the area. 
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Although not all of the Trenches have been sampled to determine if radioactivity is present. 
Trench T-9 was found to have the highest soil activity of the trenches that have been sampled. 

And in the interest of being conservative, the soil activity found in Trench T-9 was used to 
ass& the potential hazard for working at all trenches within OU2. 

The maximum estimated airborne concentrations of radioisotopes that could be generated by 
disturbing soils does not indicate that classification as a potential inhalation hazard is 

appropriate. The following radioisotopes are known to be present and were considered in this 

assessment: Pu-239 and U-238. 

The maximum estimated airborne concentration of nonradioactive potentially hazardous 
substances that could be generated by disturbing groundwater does not indicate classification 
as a potential inhalation hazard is appropriate. The following nonradioactive potentially 
hazardous substances are known to be present groundwater and were considered in this 

assessment: TCE and CCL,. . 

0 

532.9 W m v  Field. Center Area (IHSS No. Z l W  

Radionuclides are not considered to be a potential inhalation hazard in this IHSS area based 

upon a review of the site history and soil sampling reSuItS from the area. 

Airborne concentrations of nonradioactive potentially hazardous substances generated by 
disturbing groundwater are not anticipated in this IHSS area based upon a review of the site 

history and groundwater sampling results from the area. 

5-10 
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532.10 East S ~ r a v  F ield. Sout h ~~brea (w No. 2163) 

Radionuclides are not considered to be a potential inhalation hazard in this IHSS area based 
upon a review of the site history and soil sampling results from the area. 

Airborne concentrations of nonradioactive potentially hazardous substances generated from 
ground water are not anticipated in this IHSS area based upon a review of the site history and 

ground water sampling results from the area. 

Radionuclides are not considered to be a potential inhalation hazard in Outlying Areas based 
upon a review of the site history and soil sampling results from the area. 

With one exception, potentially hazardous airborne concentrations of nonradioactive hazardous 
substances generated by disturbing groundwater are  not anticipated in this area based upon a 

review of the site history and groundwater sampling results from the area. The one exception 
is the Outlying Area north of the Mound Area. The maximum estimated airborne 

concentration of vinyl chloride from groundwater indicates that classification as  a potential 

inhalation hazard is warranted. 

0 

5.4 HAZARD ASSESSMENTS FOR MAINTENANCE ACTIVITIES ASSOCIATED WITH A 
MAIN DECONTAMINATION FACILITY AND CORE LOGGING ACTMTIES 

The following subsections contain our assessments of the hazards in a worst-case scenario when 

conducting maintenance activities at a main decontamination facility and during core logging 

activities. These assessments do  not consider the effects of implementing the practices and 
required exposure controls described in Section 6.0, General Health and Safety Practices, or in 

Section 7.0, Site-Specific Health and Safety Practices. 

5-1 1 
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. 
5.4.1 Wildlife, Climatic Conditions, and Working With Equipment 

Our assessment of these potential hazards is that they will exist at the MDF and during core 
logging operations conducted in the field. 

5.42 Radioisotopes and Nonradioactive Potentially Hazardous Chemicals 

The absorption, injection, inhalation, and ingestion routes of entry are considered to be a source 
of potentially hazardous exposures to radioisotopes and nonradioactive hazardous chemicals at 

the MDF and during core logging operations. 

5-12 
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6.0 
'GENERAL HEAL7'H AND SAFETY REQUIREMENTS 

6.1 MEDICALSURVEILLANCE 

All W-C field staff shall be active participants in the W-C mrdicnl surveillance program or its 
equivaient. All medical examinations and proaduru shall be performed by or under the 
supenrision of a licensed physician, preferably an oacupational physician. The atamination shall 
include the tests, procedures, and frequencies described in Attachment G. And, although not 
specified in Attachment G, the examination will include a baseline and exit bioassay sample for 
radioisotopic analyses. 

Radiation dosimeters will be furnished by RFP and are r q u k d  for all field workers. 

63 SAFETYTRAINING e 
Employees shall not participate in field activities until thy have been trained to a level rquired 
by their job function and responsibility. Traincn shall have received a level of training higher 
than and including the subject matter odthe Ievd of instruction thy are providing, AU training 
and field experience shall be certified. Training requirements are discwid Maw. 

62.1 Fortp.HaruBask'Iklniag 

All field employees must have completed the &hour basic health and safety training required 
under 29 CFR 1910.120 and r& &hour annual refresba training th&cr. 

b 

All field employas shaU be rquired to r d e  a minimum of 3 day8 of o n d c  training under 
the supuvision of a trained and experienced supervisot. On-site time under supavision shall 

be documented. e 
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The on-site supervisor (site manager) must have completed the basic 40-hour training course, 
3 days of on-site training first aid trainin& and at least 8 hours of speciaiized training on 
managing hazardous waste operations. The 8 hours of Jpecialized training shall include 
instruction covering the WC health and safety program, employee training program, personal 
protective equipment program, spill containment procedures, and health hazard monitoring 
procedures and techniques. 

62.4 Site Safety OfXlcer (SSO) Training 

The Site Safety officer must have completed the 40-hour training 3-day on-site supervision, and 
fint aid training. 

625 Site-SpecIfJc Wety OrlentatJon Meeting 

A site-specific safety orientation meeting shall be conducted for all project field sta&, including 
subcontractors, prior to CommetlCQllcnt of field activities. The following topicswill be discwed 

at this meeting: 

@ 

0 Names of health and safety pusonnd and alternates responsl'ble for site hdth and 

safety 
0 Hdthandsafe tyorgddon . 

0 Haambatthesite 
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a All field personnel must be provided with and read a copy of this Health and Safety Plan. At 

the end of the meeting, attendees should be informally q m  to 8sscss their understanding 
of the health and safety requirements, and should sign a safety compliance agreement form 
stating that they have read, understand, and agree to comply with the provisions of the plan. 
Anyone refusing to sign the dorm will be grohi'bited &om working at the site. 

If a new employee who has not gone through the de-spedfc d e t y  orientation meeting is 
assigned to the site, the S O  must present a similar briefing to the new employee before he or 
she participates in any field activities. All new employees must sign the safety compliance 
agreement form before beginning fieldwork at RFP. 

62.6 EG&G Radiation Safety Troinlng 

All field employ- shall be rquired to receive a l d a y  EG&G sponsored radiation worker 
safety course.. This course is mandatory, and the S O  will schedule attend-' 

63 ACCD)ENT/INCIDENT REPORTING 

In the event of an addent or incident, the S O  will immediately notify the W-C Project 
Manager, BO, and CMHS. ?Lpes of &dents or inddents that are wnsidered reportable are: 

I l l n u s r e s u l t i n g f r o m c h e m i c a l ~ o r u n l r n o w n a ~  
0 Physical injury, induding m injury that does not require medical attention 

Fire, aplcuions, and flasher resulting from &tiu performed by W-C and its 
subcontractom 
Inhctiom of Safay d~ and reqUiremnent8 

Ocarrrence imohring damage to equipment and/or threat of injury 
Unexpected c h ~ / r a d i o l o ~  

0 

a 
6.3 
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@ Work will be suspended to correct the cause of the acddent/incident and to modify this plan 
as necessary. 

A W-C accident/incident report form (Attachment H) must be submitted to the PM and CMHS 
. within 24 hours of coccurrence. 

The Site Safety Officer wiU notify the W-C PM, the RFP Environmental Restoration (ER) 
Program Field Supervisor, the RFP ER Program Manager, and the RFP Area Health and 
Safety Engineer of any accidents or incidents that oocut during field activities. The Site Safety 

Officer will ais0 submit a completed DOE Form Fm 5484.X to the RFPArea Health and Safety 
Engineer for any of the following incidents: 

1. "Recordable" occupational injuries or illnesses as defined belaw: 

OCCUPA'IIONAL INJURY is any injury, such as a cut, fracture, sprain, or 
amputation, that results from a work accident or from an nposure involving a single 

incident in the work emrironment. NOTE: Conditions resulting from animal or 
insect bites, or onetime aposure to chemicals are Qonsidctcd to be injuries. 

2 PROPERTY DAMAGE LOSSES of S1,OOO or more are reported as follm: 
accidents that cause damage to Departmmt of En- (DOE) property, regardless 
of fault, or acddent wherein DOE may be liable for damage to a seumd party arc 
reportable if damage is $l,OOO or more. Include damage to tal?ilib'es, inventories, 
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equipment, and properly parked motor vehicles. Exclude damage resulting from a 
DOE reportable vehicle accident. 

3. ALL MOTOR VEHICLE ACCIDENTS will be reported. 

All visitors to the site must be dead by RFP personnel. 

6 3  BUDDYSYSTEM 

The "buddy system" will be used during all field activities and during maintenance activities at 
the main decontamination fia&ty. At no time will an individual conduct surveyin& nonintrusive 
geophysics, drilling, soil seraping, or trenching alone. Core logging activities do not rquire the 
use of the "buddy system.'' I 

6.6 HEALTH AND !3AFETY LOGBOOK 
e 

A separate health and safety logbook and aipin/sign-out log shall be maintained by the SSO 

throughout the project and turned in to the HSO after the project is completed. Logged 
information shall include: (1) namu of all W-C and ~ubcontrac! personnel entering and leaving 
the site each day, (2) daily listing of data cokdon d e  number8 to be visited by field teams, 

(3) description of unforeseen hazards and step talten to d w t e  hazatds, (4) summary of 
telephone convmationa e g  health and safety, (5) safety bhcthns, if any, (6) d e n t s  

and injuries, and (7) all 0th- -t healtb and d e t y  itnnr 

6 7  WORK mNES 

Three work zones will be established around each intrusive a&viv the adusion zone, the 
contamination reduction zone (a), and the support zone 

6-5 
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@ 6.7.1 ExclusionZone 

The exclusion zone for htrushe activities (such as collecthg soil samples and soil boring) is the 
area where contaminants could or do OQCur and will normally encompass a 30 foot radius 
around the p i n t  of intrusive activities. "he boundary ob the adusion zone will be marked with 

either pin flags or caution tape. Personal and q*ment decontamination is required when 
exiting an adusion zone at an intrusive activity. All individuals entering this area must be 
approved by the SO.  

With one exception, an dus ion  zone will not normally be established around nonintrusive 
aaivities (such as surveying and nonintnrsive geophysics) and pusonal/quipment 
decontamination will not normally be aocompiished. NonintnrsiVe adivities being conducted 
inside IHSS No. 155, the 903 Lip Site will require personal and equ@ment decontamination. 
And, the boundary of Mss No. 155 will serve as the adusion zone boundary where 
decontamination will take place 

Certain Level B work locations requiring the use of airline respirators may have s i p i h n t  and 
widespread surface cantamination, making the exclusion zone so large that the allowaMe 

distances for use with air line respirators precludes location of the breathing air mxcc in a 
contamination reduction zone. Work within such a Level B &on zone will require the 

following procedures: 

' 
"he air supply (cascade type) t d e r  for operatiom may be brought onto the 903 Pad Drum 
Storage Site because of limitations on the length of air line ailowed for qplied-air opartiolu 
The air supply trailer wil l  be hwt in from the upwind direction. The air supply tcdmicim 
maybe all& to use LmdC rupiratoryprotdonwhen the air supply trailer is upwind of 
the work Site "be air supply trailer shall then be decontaminated upon removaldrom thework 

site. 

6-6 
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In general, the CRZ is established immediately outside the exclusion zone to minimize the 
migration of con taminants from the adusion zone to clean or support areas and to reduce the 
exposure potential of individuals leaving the exclusion zone Spedic pasonnel and quipment 
decontamination procedures are outlined in Attachment D. The CRZ for adivities conducted 
within the boundaries of the 903 Lip Site (IHS No. 155) will be established immediately 
outside of the boundaries of the 903 Lip Site. 

6.73 Support Zone 

The support zone is located in a clean area, preferably upwind and immediately outside of the 
CRZ, or in the on-site vehicles. Supplies, emergency equipment, and support personnel are 
located in the support zone or in the on-site vehicles. 

0 No running or horseplay. 

e The required level of personal protective eQuipment must be WOILI by ail on-de 

gersonnd 

. 

Eating, drinking chewing gum or tobaoeo, smoking or any practb that W the 

probability of hand-to-mouth trader and b g d o n  of material is  prohibited in the 

adusion m e  and the CRZ Drinking of water, aatorade, ot cquivaleat fluids may 
OOCUT in the CRZ at the dkctmn ’ oftheSS0. 

Smokhg cmyhg lightera and/or matches is prohr’bited m the Ckdusioll zone and the 
contamination redudion zone. 

6 7  
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0 No contact lenses may be worn by personnel engaged h field work. 

0 No jewelry may be worn by pers~nnel engaged in field work, except for watches, which 
will be dispcd of if they become contaminated. 

No facial hair which interferes with a satisfactory fit of the mask-to-face seal is allowed 
on personnel required to wear respirators or SCBAS. 

Medicine and alcohol can potentiate the e f f e  &om exposure to toxic chemicals. 

PRESCRIBED DRUGS SHOULD NOT BE TAKEN BY PERSONNEL ON 
OPERATIONS WHERE THE POTENIZAL FORABSORPIION, INHALATION, OR 
INGESTION OF TOXIC SUBSTANCES EXISTS, UNLESS SPECIFICALLY 
APPROVED BY A QUALIFIED PHYSICIAN. Alcoholic beverage intake will not be 

allowed during breaks. 

The entire body should be thoroughly washed in the decontamination trailer after 

completing decontamination procedures. 

NO PERSON WILL ENTER THE EXCLUSION ZONE ALONE. 

Safety devices on equipment must be left intact and used as d-ed. 
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0 Leather gloves must be worn when handling objects that may produce slivers (e.& 

driving wood stakes). 

Ways in which on-site personnel may become contaminated include the following; 

Being splashed by contaminated liquids while sampling or handling liquids 
Coming in contact with contamination solids or liquids 
Walking through contamination materials, either in solid or liquid state 
Being in contad with contaminated equipment 
Being in contact with contaminated solid substances in waste piles or on the soil surface 
Sitting or kneeling on the ground 

On-site team members will avoid beaming contaminated. 

On-site personnel will avoid aposure to hazardous chemicals by strictly adhering to the 
a 

required personal protection equipment and decontamination procedures. 

Care will be taken to prevent equipment contamination. Sampling and monitoring equipment 
will not be laid on contaminated surfam. Monitoring equipment and communication 
equipment will be bagged, and the bag taped and secured m u d  h e  instrument. Openinp will 
be made in the bag for sample intake and exhaust 

Below are guidelina to follow when with heavy mat* 

Be aware of footina at all times. 
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0 Use chains, hoists, straps, and any other quipment to safely aid in the moving or lifting 
of heavy objects/materials. 
Use your legs, not your back 

Get help whenever in doubt about a material's weight. 
0 

0 

Use the buddy system. 

AU personnel engaged in drilling operations shall wear eye protection, hard hats, steel-toed 
boots, and hearing and respiratory protection (ifrequired). B e c a w  tools and heavy equipment 
can create major hazards at sit- the following proccduru are to be observed during soil-boring 

activities. See W-C Operating Procedure No., HS-509, Safety Guidelines for Drilling Into Soil 
and Rocks, provided in Attachment D. 

0 

0 

0 

0 

0 

0 

0 

0 * 

Use common sense. 

Hard hats and steel-toed boots are to be worn. 

Pay attention at all times. 

at aIl times when working Maintain visual contact with Health and Safety Techmaan 
within the exdusion zone. 
Establish hand si@ cornmunilrrtion when verbal annmunicatiOn is difficult, 

Determine one pason per work p u p  to give hand aipals to equipment opaatora 
All heavy equipment shall have badcup alarm as specified by 29 CFR 1926.601. 

Only qualified persons are to opera@ heavy equipmen& 

Neva walk dkc t l y  in back of or to the side of heavy equipmeat without the operator's 

Never use a piece of equipment unless you are taml?intwith the Opartion. 
Hearing protection will be provided if work site lcveb d the levels specified by 
OSHA, or if requested by an employ- n e  rule of thumb (and W-C policy) is that if 
you have to shout to be heard OVQ equipmeat noise, protection shall be used. 
Be sure that any underpund or ovabead power line+ sewer liner, &as lines, and 
telephone lines have ban identSed and will not present a hazard in the work area 

. .  
I 

knowiedee. 

6.10 
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Check that air bottles are saxred properly to heavy mobile equipment. 
Mechanical equipment will tk inspected w. 
Hard hats are required when working near the drilling rig, 

Goggles or safety gIassea will be worn when operating power too4 sandiag grinding, or 
filing. Welders' glasses or mask will be worn near welding opera ti om^ 
No IoOsGfitting dothing, jeweky, or free long hair is pumittcd near the rig. 

Hands must be kept away &om the moving parts of the mnchinq when drilling is in 

Progress. 
Daily impdon of all ropes, cables, and moving parts of the ng is mandatory. 
A scaled first aid kit and &e extinguisher will be available within the ardusion &ne. 
selfcontained breathing apparatus units will be ideatifted so thy can be obtained, if 
needed, for emergency use at well or boring sites. The Site Manager will locate this 
equipment before drilling. 
AU crews will have at least two persons, and, in addition, a Health and Safety 

Technician will be stationed on Site to monitor activities. 
No drilling will occur during impending elechicai storms or when rain or icing 
conditions create a work hazard 

6.8.5 HortscLccphg 

Housekeeping b an important aspect of an investigation program and will be strongly stressed 

in all aspects of field work oood housekeeping play a key rolc in oaapatiod health 
protection and is a way of preVentiag dispenion of dangerow coat am in ant^^ All work areas will 

be kept as dean as possiMe at all tima, and apib wiU be denned up hediatdy. 

Housckeephgwill be the m p d d h ' y  of all u n p l m  

W-C will implement a housckaping program for the field lctivitics to minim;m the potential 
for slips, trips, and fab  in the support zone The propam will indude 

Daily scheduling to police the area of debris, indudbg paper procluc& ems, and other 

materials brought on site 

( r o P b l V F / W  . 6-11 , 



Heallh & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats 
Plant Phase II RR/RI 903 Pad Mound, and East Trenches Area, (Operable Unit 
2 )  Rocky Flats Plant April 1991 
Document Control Number: RF/RMRS-97-079 
EG&G, Rocky Flats, Inc. 

Revision 0.0 

Periodic (daily minimum) removal of all garbage bags and containers used to dispose 

of food products, plastic inner gloves, and contaminated disposable dothing 

Any object capable of being blown away by high winds wiU not normally be left out of 
doors unless the object is ScCuTed bo a fixed object. 

6.8.6 EmcrgcncpEqulpment 

The following emergency equipment will be stored in sealed plastic bags and will be available 
at each site of intrusive activity: 

Firstaidkit 
Eyewash 
Gatorade or equivalent 
Fire extinguisher (10-lb ABC) 
An extra full set of the appropriate W E  for each team member 

6.8.7 HeatStmaMonitorfng 

Warm weather and s e v d  layera of protective clothing may induce heat stress in field 
employees. The SSO or HST will be responsible for monitoring perso~cl  for signs of heat 
stress. Heart rate monitoring Win be perfomad, at a mhhum, cvcy t h e  employees break. 
At the beginning of the work day, at lunch break, and at the end ofthe day, workers must weigh 

in on a scala Body water losr during the work day should not h 13 percent of total body 
weight. "he mount of fluid6 lost must be reQlaoed. Potable water and Gatorade, or other 

dcctroiyte replacmeat fluid, win be available. Workas ahodd be encouraged to drink fluids 
during breaks. Attachment D preseata W-C Roadure No. HS-102, Heat Strua 

If a field work& heart rate exceeds 110 beats pa minute at the beghhg of the rest period, 
shorten the next work cyde by onethird. If the heart rate still amah 110 beats per minute 

at the next rest period, shorten the work @e by another onethird a 
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be kept as clean as possible at all times, and spills will be cleaned up immediately. 

Housekeeping will be the responsibility of all employees. 

W-C will implement a housekeeping program for, the field activities to minimize the potential 

for slips, trips, and falls in the support zone. The program will include: 

Daily scheduling to police the area of debris, including paper products, cans, and other 
materials brought on site 

Periodic (daily minimum) removal of all garbage bags and containers used to dispose 

of food products, plastic inner gloves, and contaminated disposable clothing 

Any object capable of being blown away by high winds will not normally be left out of 

doors unless the object is secured to a fued object. 

6.8.6 Emergency Equipment 

The following emergency equipment will be stored in sealed plastic bags and will be awilabte 

a t  each site of intrusive activity: 

First aid kit 

Q Eyewash 

Gatorade or equivalent 
Fire extinguisher (IO-lb ABC) 

An extra full set of the appropriate PPE for each team member 

6.8.7 Heat Stress Monitoring 

Warm weather and several layen of protective clothing may induce heat stress in field 

employees. The SSO or HST will be responsible for monitoring personnel for signs of hi;it 

stress. Heart rate monitoring will be performed, at a minimum, every time employees break. a 
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At thebeginning of the work day, at lunch break, and at the end of the day, workers must weigh 

in on a scale. Body water loss during the work day should not exceed 1.5 percent of total body 
weight. The amount of fluids lost must 'be replaced. Potable water and Gatorade, or other 
electrolyte replacement fluid, will be available. Workers should be encouraged to drink fluids 

during breaks. Attachment D presents W-C Operating Procedure No. HS-102. Heat Stress. 

If a field worker's heart rate exceeds 110 beats per minute at the beginning of the rest period, 

shorten the next work q d e  by one-third. If the heart rate still exceeds 110 beats per minute 
at the next rest period, shorten the work cycle by another one-third. 

6-13 
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7.0 
-SPECIFIC HEALTH AND SAFETYREQUIREMENTS 

7.1 INTRODUCl'ION 

This d o n  relates specifically to &tiu conducted at Situ indicated on Plate 1 under the 
RFP Phase II RFI/RI 903 Pad, Mound, and East Trenches Arcaa (Operable Unit 2). Site- 
specific health and d e t y  requirements generally consist of p r o t e e  equipment, 
decontamination procedures, environmental monitoring, and work practku specified by the 
RFP. The personal protective equipment (PPE) needed to compiy with the various levels of 
protection are detailed below. 

73 PERSONAL PROTECIlVE EQUIPMENT 

The level of PPE rquircd for the various work areas will be Continually reevaluated am field 
work progresses. It is expcctd that there will be a tdorhg of requirements for spedtic situ 
and seasonal variations. PPE requirements for specific operations shall be agreed upon 
beforehand by the Site Manager, the HSO or CMHS, and the SO, and I document to that 
effect will be dram up, dated, and sigaed by the Site Manager and SO. The S O  shall post 
PPE requirements in the trailer and announce changts and justigcrtion for those changes 
at a site safety meeting Ihe HSO or CMHSwitl publish a change to this plan if PPE changes 

are permanent and if the HSO/cM)Is clarwidera the change substantive. 

@ 

0 Determine that the dothing material is correct for the spscitic task at hand 

7-1 
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Visuaityinspect for: 
- Imperfectseams 
-  tear^ 

- Malfunctioning closures 

e )Id up to light and check for pinholes. 

During the work task, petiodically inspect for the folIowing: 

0 

e 

Evidence of chemical attack such as discoloration, swelling, stiffening, and softening 
Kecp in mind, however, that chemical permeation can OCCUT without any visible effects. 

Punctures. 

Seam discontinuities. 

Before Using gloves, pmsurh each glove to check for pinholes To do so, blow or othuwise 

introduce air into glove, d the wrist, and roll puntlet toward Gngers, or inflate the glove and 
hold it under potaide water. In either casq no air should escape 

Level D may be used when the atmosphere contains no known bazard and when work hctiona 
preclude splashes, immaaiOn, or the potential for unapscrd inhalation o$ or amtau with 

hazardous levels of any radbddm/&- b e l  D axmists of: 

(--wlwln) 7-2 
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Uncoated Qvek or equivalent disposable o v e d  

Steel-toed boots with disposable boot covers. 
Additional seasonal items may be required. Any such items will be worn under the 
disposable ovcraU. 

During in&e acthities coverall sleeves will be worn over the cuB of protective 
gloves and coverall legs will be worn over the upper portion of disposable boot covers. 

Tape wiU be used to seal the joints between coveralls, protective gloves, and cuffs. 

Modifed Level D may be used in arcas that can n o d y  qualify for Level 0, but where a 
potential hazard requiring quick transition to Level C may be present. Modified Level D 
consists of: 

0 

Uncoated 'I)lvelr or equivalent disposal c o v d  
Disposal chemical-resistant inner gloves worn over disposable cotton liners. 

0 Chemical-resistant outer gloves. 

Boots and chemical-ruistant boot covers. 

Full-face respirator with organic vapor/HEPA cartridges ready for immediate donning. 
Additional d items m y  be r-. Any mcb items will be worn under the 
disposable OVtfalL 

P e r s ~ ~ e l  shall uppde to h e l  C (don the respirator) in the mmt of dusty 
ccjnditions or if vapor detectors or monitors indicate leveb above background 

Rapintorawill be stored inside d c d  p h t k  Imp until needed. 
0 S t a k a d W m d h u 6 h a t a  

CQVctail deem will bewora over the cuffof protective 
glovts and anterall les, willbeworn over the upper porthi of diqodtle boot CQVQL 
Tape will be used to d the joint8 between covQall4 protective &vm, and arffn 

. . e  a i n t r u a i v e -  
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Level C consists of ModXd Level D modified 8- pius the full-fhce respirator, donned. The 
following constitutes Level c 

Butyl or nitrile gloves 

Disposable chemical-resistant boot covers. 

Unooated wek or equivalent disposal coverall. 
Disposable rubber boot covers (booties). 

Disposable ChaniaLraiPtgqt h e r  #wes worn over disposable cotton liners. 

Boots, chemical-resistant, steel toe and shank 

Full-face respirator with organic vapor/HEPA cartridges. 
Additional seasonal items may be rquired. Any such items will be worn under the 
disposable overall. 

During intrusive activities coverall decves will be worn over the cuft of protective 
gloves and coverall legs will be worn over the upper portion of disposable boot covcfs. 
Tape will be used to seal the johts between coveralls, protectiVe ghes, and u& 

Hardhats. 

722.4 

Level B consists of the following: 

74 
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Steel-tadboots-dhardhats. . 

0 

0 

Additional items may be required in specific locations or tasks. 

During intrusive activities coverall deems will be worn over the cuff of protective 
glmu and c o v d  legs will be worn over the upper portion of disposable boot covus. 
Tape will be used to s e d  the joints between wveralls, protective gloves and suffi 

Personnel are trained, fitted, and issued personal respirators for use during intrusive activities 

and for work at the equipment decontamination pad. Each individual is responsi'ble for 
inspecting and maintaining his or her own respirator. W-C Operating Procedure No. HS-203 
(Attachment D) provides general procedures for cleaning inspeCtion, maintenance, and storage 

of respirators. Procedures specific to operations within OU2 are provided in this Section. 

Each individual is responsitde for the clank& inspsCting, maintenance, and storage of any 
repirator they use. Before being taken to the field, all respirators will be inspected, cartridgea 
(if used) installed, a positive and negative pressure check conducted and then the entire 

respirator assembly wiU be sealed in a pIastic bag. And, the respirator will rmrain in the add 

bag until needed. If the respirator is not used and the d e d  bag is not damaged, the q i r a t o r  
may be left at the worksite inside an area protected h n  the elements The endd cab of 
a vehicle is considered to be one aample of a pmteUd area. 

0 

~atherespiratorisuscd,thefoltowingproadureswillbeused Cartridgeshmairpurifying 
respirators wil l  be removed and disposed of u contaminated PPE 'Ihe reaphtor hm piecc 
interior and ertaiOrwiltbawipcd down with prunoistcned towellettes such as baby wiper and 
subsequently~edinap~bagfortransporttotherespiratordeaningsuti~rtthe~awer 
trailer. The respirator interior and exterior will be wipe tested for radiohotqw before being 

deaned if radioactivity was detscted while the resphtor war being used, If the wipe t a t  

indicates the p s a m  of radioacthdty, the respirator will be thoroughly wiped down with baby 

wipes (or equivalent) and wipe tuted again. 'Ihe used baty wipes will be disposed of as 
contaminated PPE. If the m n d  wipe test indicates the presence of radioactivity, the respkator 

@=bu+sw-wmm 7-5 
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will be sealed in a plastic bag, the hag will be labeled to indicate the presence of radioactivity 
on the respirator and the SSO contakcd. Respirators found to be radiologicauy contaminated 
will not be placed in the deaning and rinse solutions at the shower trailer. After a respirator 
has been cleaned and rinsed, it will be patted dry with a dean towel and stored. 

All team members responsi%le for conducting equipment decontamination at the vehicle 
decontamination station will wear the following Level C protective ensemble: 

Uncoated 'I)(vek or equivalent covaalls. 
Saranexcoated coveraIls over uncoated ameraIls. 

Steel-toed boots. 

Disposable boot covefb 

Disposable inner gloves. 
Butyl (chemical rd t an t )  or nitrite a t d o r  gloves. 

Full-face respirator with organic vapor/HEPA cartrid- 
Level B respiratory protection is required when decontaminating equipment known to 
be contaminated with radioisotopes. 

73 REQUIRED LEVELS OF PPE PER TASK AND MSS 

Surveying staking and nonintrusive gwp- may be acumplUed in Level D PPE inside 
each IHSS and Outiying Area within OU2. 

Main decontamination fa@ly (MDF) main- th8t do not have a potenu for 
splashes oawringwill be aocomplished in Level D PPE If simple q h h h g ( v a a u  using a 
pressurized spray) is a potential hazard, a Sarana C Q V ~  will bewoxn inplace of an uncoated 
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0 'I)(vek coverall and either gogsles designed to protect against splashu or a face shield will be 
worn. 

Core logging aaivitieS for uncontamhated cores will be accomplished h Level D PPE'and 
surgid type gloves. "Uncontaminated cores" are defined as soil cores collected without the 
OVD indicating organic vapor levels above background and without the RFP 881 Laboratory 
detecting an activity of greater than 50 pCi/g. 

733 Level ModUled D PPE 

With the exclusion of the 903 Pad @Iss No. 112). well drilling, soil boring, sod scraping 
trenching core logging of potentially contaminated cores and packer testing will be 
accomplished in Modified Level D. Potentially contaminated cores are defined as those soil 
cores that do not meet the definition of uncontaminated cores (sa Subsection 73.1). 

Within the 903 Pad @Iss No. 112). well d r i l l i n g / c o d o ~ &  soil boring soil scraping, 
trenching and packer testing will be accomplished in Level C PPE 

MDF maintenance operations that entail the use of pressurized sprays or opening containers 
of wastes generated at either the MDF or at field sites will be accomplished h Level C PPE 
with a Sarana coverall worn as the outer most layer. 

7.4 MONITOIUNGINSTRUMENl'3 

Direct-reading real-time monitoring Win be arnducted. 

0 An organicvapor detector (OW) (photoionization or flame ionization) and a Mger 
hand pump with detector tube3 for carbon tetrachloride (cQ$ andvfnyi chloride will 
be used to monitor for nonradioactive substances 

7-7 
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A Ludlum Model 12-lA will be used to monitor dry equipment surfaas and dry PPE 
for the presence of aIpha-emitting radioisotopes. 

7 5  MONITORING SI'RATEGIES 

An HST will be assigned to each field team and the MDF maintenana team. The individual 
logging cores will be responsible for conducting monitoring during the core logging process. Tbe 
HSTwill conduct real-time monitoring as described below and provide monitoring r d t s  to the 

SO. 

75.1 R d - T h  Monitoring 

Real-time monitoring will be conducted to provide an indication of the presence of potential 
hazards 

~n OVD will be used at each Site of intrusive activi~, the MDF, and during core logging 
OperatiOnS. 

0 When soil boring and well oonstrudon M u  are under waye the interior of the 
auger@) will be monitored each time the auger is opeaed to add another auger fligh; 
An OVD measurement result greater than background inaide the auger will be caw 

to initiptA OM) measuremeats in the breathing zoneof the individual most likely to 

be expod,  such as the driller or the drillefa helper. Results of breathing zone 

measuraneata Win be compared to the action levels tstaMished in Subssetion 7.6. 

When trenching activides are underway, the in& ofthe trench will be monitored 
before sampling of the trench wall is allowed to begin. OM) measurements made 

inside the trench will be treated as breathing m e  measurunenta for the purposu of 
using action lev& utaWed in Suhecdon 7.6. 
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An organic vapor detector (OW) will used to monitor the head space inside sealed 
containers of waste fluids from the field and when opening holding tanks containing 
wastes generated at the MDF. If the or& vapor concentration is greater than 
background, the individual will leave the head space open, move upwind, let the head 
space vent boa ten minutea Afterwards, the organic vapor conantration will be 
remeasured. If the organic vapor concentration is at the backpmd level rupiratory 
protection is not required, but the organic vapor amcentration wil l  PaiOdicayI be 
measured in the worker's breathing zone. If the organic vapor level in the head space 

d a s  not drop to background level the d o n  levels established in Subsaction 7.6 wiU 

be applied. 

When logging cores, an OVD will be used to monitor the am surface of potentially 
contaminated cores before the logging procedure begins. Results of the core surface 
monitoring will be compared to the action levels established in Subsection 7.6 and the 
appropriate action taken. 

Measurements with an OVD are not required during surficial sail sampling activities 
or packer testing 

A Drfigu handpump with detector t u b  for carbon tetraddoride will be used during all 

intrusive a d t i =  'Ihe monitoring stratelly will be the same aa b a for an OM) during 
in Subsection 75.1.9. soil boring and f redhg actxmtm 

. .. 

75.13 

A Driiger handpump with detaetor tubea for vhyl chloride will be used during all intnraiVe 
activities aaomplished within the Outlying Ana d h d ~  north of the Mound Arerr. The 
monitoring strategy will be the same aa is desuibed above in Subsection 73.1.1. 
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75.1.4 

A Ludlum Model 12-lA Count Rate Meter will be ustd at each site of intrusive activity. The 
Ludlum probe will be placed as close as possible and parallel to the material being monitored. 
In no case, should the probe be held farther than fi inch from the surfaa being measured. 
When monitoring, do not move the probe faster than 1 iuch/second. However, the probe 
should not come in contact with the material being monitored. If activity is detect4 the probe 
wiU be held stationary for a quantitative measurement. Soil cuttings, equipment, and PPE that 
arc dry will be monitored with the Ludlum probe, although any surface that is dry may be 

monitored. 

(HST) that is familint with how to operate a Ludlum Model 12- A health and safety technwur 
lA wiU be present at each activity that requires monitoring with si Ludlum Model 12-lA. The 
HSTs are considered to be semi-skilled radiation monitors and wiU conduct day-today 
monitoring activities, immediately implement the action levels in Subsection 7.6, and noti@ the 

site safety officer (SO) of all monitoring r d a  The S O  will arrange for a skilled radiation 
monitor (SRM) to veri@ HSTs radiation monitoring results that indicate the presence of greater 
than 250 counts per minute (cpm). An SRM will have indepth f d h i t y  and experience in 
radiation monitoring. 

. .  

During soil boring and well coastmction, the ground surface to be penetrated by the 
initial auger flight will be monitored before the auger bit is set on the gmund, and mil 
cuttings will be wetted sa thy am brought to the surface (aec Subsection 7.73). When 

be removed. As additional (dry) boil arttin&l are brought to the rr\lrEag 8 smaIl 

(apprdmately 1 cup) sample will be d d  and the wetting proarr of the 

surfacu and monitored wi!b the Ludhm pmba The reuulta of monitoring will be 
compared to the d o n  lev& established in Subssction 7.6. 

the ruger is stopped 8 0  that moth& night m y  be .klrvl the wetted boil attdnlpwill 

r d g d g w i l l  hldk&. me d be (w 8 SZllOOth 

7-10 
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When trenching activities are under way, the Ludlum probe will be used to monitor 
the soil h a  to be acahted before trenching begins. The interior wall of the 
trench will be monitored before sampling of the trench wall is allowed to begin. The 
results of measurements made with the Eudum probe will be compared to the adion 
levels established h Subsection 7.6. 

During surficial soil 8ampling activities, the soil surface to be sampled will be 
monitored with a Ludlum probe The r u d a  of monitoring will be compared to the 

action levels established in Subseaion 7.6. 

During maintenance activities at the MDF all surfacea will be monitored for 
radiological contamination following decontamination of equipment known to be 
radiologically contaminated. A Ludlum Model 12-lA will be used to monitor dry 

surfaces and the action levels established in Subsection 7.6 will be applied. 

During core 10&g a Ludum Model 12-LA will be used to monitor the core surface 

of potentidly contaminated cores before the logging procedure begins and 
ranonitoring of the core material will be aceomplishcd pcriodidy. The action lev& 
established in Subsection 7.6 will be applied. 

I 

Measurements with a Ludum probe are not required when packer tuting is under 

way. 

Tbe pi- win be used to indicate the mount of particu&te matter being m t e d  so 
A pi- a d  mum that the potential far sprding umtamma tion is xnmmuzd 

and as dose to the intrusive d t y  as o f i n ~ a e t l v d s e s  

feast'blewithoutint~~gwiththem~activity. TbecoaceotrPtianofairboxneparthlate 
matter indiated by the piaobalaace wiU be compucd to the auion levels w e d  in 
Subseaion 7.6. 

. .  . 
. .. 

monitor will be placed downwmd 

7-1 1 
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@ 75.1.6 m e t e r  

An anemometer will be used to indicate wind speed during intrusive activities. The 
anemometer will be positioned upwind of the intrusive &ty but close enough to the work site 
to permit ready aaxss. Intrusive activities will not be conducted when sustained wind speeds 
above 35 miles per hour (mph) exist as measured by the anemometer. Sustained winds above 
35 mph aist when the Sminute average wind-speed RpwA( 35 mph for two amsecutive 
15-minute periods. 

Air samplu will be collected and a laboratory analysh conducted for substanm dnlP.ificd as 
either potential inhalation hazard or an inhalation hazard (see Subsection52.3). The 
substancu to be sampled for, geographical areas in which sampling will OCCUT, and sample 
collection procedures are specified in Subsections 7.52.1. and 7.522. 

Vinyl chloride (sa Subseaion 532.11) will be sampled for during soil boring aaivities within 

the outlying area north ofthe Mound Area @ISS No. 113) at proPoad plume duracterization 
alluvial monitor well. numbers 32-91,33091, and 34-91 (see Plate 1). The sample collection will 
be aammplished as desdbcd in National Institute of Oocupational Safety and Health (NIOSH) 
method 1007. NIOSH method 1007 t provided am Attachmeat K 

Radi~h- (Fu-239 md h - 2 4 1 )  (= SubssEtioar 53.2.1 md 53.22) will be mlvi for 
during soil boring and surfdal mil mmpliag actidti- -M within the 903 Pad @Iss 

No. 1l2) and the 903 Pad Lip Site @ISS No 155). NIOSH baa not published UL air sampling 
methodology spseitically for radio- ~erefore# the following proadurer wiu be utilized 

7-12 
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@ A three-piace, 374dkneta air monitorhg amctte containing a Qpe A/E 1 glass fiber 
filter will be used-in the openface mode to collect airborne dust. A minimum air sample volume 
of 1 cubic meter b required, although 2 cubic meter air samples are desirable. A personal 
sampling pump with a representative sampler in line will be calibrated before and after each 
sampling event. A "bubble meter" will be used as the c a l i t i o n  standard 

7.6 ACTIONLEVELS 

AU decisions regarding application of the following adion lev& for non-radioactive substances 

will be based upon breathing zone measurements. 'Ihe action level for measurements of 
radioisotopes with the Ludlum Model 12-lA probe will be b e d  upon Surtaa measurements 
of dry soil, equipment, or PPE. The HST will notify the SSO immediately after any upgrade 
in PPE 

7-l3 
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. - .:.- 
OVD greater than background 

greater'than 5 ppm 

Carbon Tetrachloride 
Detector mbc 

grater than 1 ppm 
greater than 50 ppm 

Vinyi Chloride 

Detector Tbbc 
greater than 05 ppm 
greater than 25 ppm 

Ludlum Model 12-lA greater than 250 counts 
per minute 
greater than 1250 counts 

per minute 

Piaobalana 

Anemometer 

6 millipm/cubic meter 

35 mph 

Action 
Don Level C PPE 
DonLevelBPPE 

Don Level C PPE 
Don Level B PPE 

DonLevelCPPE 
Don Level B PPE 

DonLevelCPPE 
and n o w  SSO 

Don Level B PPE 
and notify S O  

curtailintnuiveac!ivitiu 
and contact the 

suboontractof~ site manager 

See Subsection 75.1.6 

7.7 WORK PRArnCEs 

Equipmeat decontunination Win be acoomplished by p m o ~  wearing the PPE specified in 
Subsection 6.10 of this plan. RFP Emrironmeatal Restonrtron pioenmstlnQrdoparrting 
Procedures (SOh) establish monitoring decontamination and record keepingrequirements for 
equipment i tam 'Ibe following -cats arc in addition to those - W e d  by the SO& 
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t 

Each equipment item wiU have an identification number stamped on it b otherwise 

permanently attached if such an identification number is not already present. This 
requirement applies to vehicles, augers and drill rods. 

0 

e A radiation monitoring log Wiu be established for each quipmmt item with an 
assigned identification number. R d t s  of all monitoring w9 be reoorded h the log 
and will, as a minimum, include preworlr monitoring and post work monitoring. 

The air filter of each engine that operates within an exclusion zone aa intrusive 
activities progress will be radiologically monitored when it is replaced with a new filter 
and after its last use during intnuive activities at RFP. Monitoring will be 

aammplished by wetting the filter element, disassembling the filter and using a Ludum 
Model 12-LA to monitor the dirtiest portion of the filter after it has dried. 

Any surfaces of a vehicle or other equipment item that antacts the pound surface as< 
it is being moved from a site of intniive activity to another will be racii- 
monitored with a Ludlum Model 12-lA immediately before it moves onto a public 
thrnUgMh 

This requirement appliuto itemsthat have been used in any area that iseither known 
was noted aa the to have sur&id radiological contamination or such contamrnatron 

item was mal on the field V e h i d a / i t ~ ~ ~ ~  found to be co~ltpmioatcd immediat@ 
prior to moving onto a public thoroughhe wiU be handled as ducribed in the 

. .  

crppropriate RFP Eavironmentpl Rbtontion program SOP. 

0 Bdose.mted or feased equipmeat that hru been usedin thefieldir retunred, it will 

b e a r i p a t e s t e d  f~radbkotopu and the rcarlrs furnishalto t h e m .  The HSOwill 
detamiae if the item is rmit.)da for return to the owner. 
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stated earligr, this Health and S k y  Plan does not address the hazards associated with 

drilling into buried waste containek (filled confainen such aa in Trench T-1, or flattened 
containers such as may be found in other trenches). Therefore, gaphysics will be employed 
before drilling or excavating into any trtnch. If an auger ehQluIltm a buried waste container, 
drilling will cease, all down-hole equipment will be tcmoved from the hole, and radiation 
screening will be accomplished. Decontamination of equipment and personnel will be 
aacomplished and the drilling operation will be relocated. 

All subsurface so& brought up to the ground surface shall be wetted immediately to limit the 

potential for dust becoming airborne. Soil samples collected for analysis are aduded from this 
requirement. In general, a hand-pressurized, garden-type sprayer should be used. The sprayer 
node will be adjusted so that a mist (versus a pressuraed atmam)willbeusedtomoistenthc 
soil. The soil cuttings should not be saturated, since that could lead to the spreading of 
potential contamination by water runoff &om the soil cuttiup. 

Personnel will not enter trenches that arc deeper than four feet at the dapest point without 
approval of the HSO. The HSO will provide instructl 'om for shoring and other safety m m  

This Health and safery Plan das'not oovet field work after daylight houm 

No work in amfined a p c a  or piam with limited egms is permitted by thiaplaa 
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a 7.7.6 Corn La&g 

Potentially Coataminated cotes (see Subsection 732) will be logged out-ofdoom within an 
cxclwion zona 
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8.0 
EMERCENCY RESPONSE PROCEDURES 

.&I RADIO COMMUNICATIONS 

Field teams will have a method of communicating with both the field office trailer and other 
field teams. 

A communication center will be established at tho WIC field trailer office This office will be 

quipped with telephone communications and shall be attended at all times during operations. 

82 EMERGENCY TELEPHONE 

The closest accessible telephone during all working hours will be identified by the SSO before 

beginning field activities in casc communication with the W-C communications center is not 
possibk. All guard posts have telephones. Emergency telephone numben will be posted near 
the W-C field office telephone. 

83 MEDICALFA- 

Telephone numben for the RFP medical facility are provided below (Building 125 
Avenue) (See Figure 8-1): 

GeneralInfomtion 966-2594 
AmbulanaSenria 966-2911 

8.4 EMERGENCY RESPONSE PROCEDURES 

The Site Manager, with assistance €tom the SO, has responsibility and authority for 
coordinating all emergency response activities until proper authorities arrive and assume controL e 
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8.4.1 Fire/Explosion 1 

Fire emergencies will be handled by immediately notifying the fire department. Only if a fire 
appears to be small and easily extinguishable, will personnel attempt to control it with fire 
extinguishers available in the work area. Otherwise, immediate evacuation of the area is 

indicated. In the event of an  explosion, all personnel shall be evacuated and the fire department 
notified. No one shall re-enter the area until it has been cleared by explosives safety personnel. 

8.43 Physical InJury 

In case of injuries to personnel, first aid treatment will be initiated immediately by trained 

personnel. In case of serious injuries, the victim will be transported to the Rocky Flats Plant 
medical center as soon as possible. Minor injuries may be treated on site, but all injured 
personnel will be transferred to the nearest recommended medical treatment facility and 

examined by trained medical personneL Victims of serious bites or stings will be taken to the  

RFP medical center. In the went  that an injured person is contaminated with chemicals or 
radionuclides, the person shall be taken to the RFP medical center as soon as possible. 
Decontamination shall be performed to prevent further exposure only if it will not aggravate the  

injury. Treatment of life-threatening or serious injuries wiU always be considered first. 

@ 

8.43 Injury Due to Heat 

If a person is suffering from 
the following procedures will be taken: 

' (profuse perspiration, normal body temperature), 

Q Remove the person to a cooler, shaded area. 
Give 8 ounces of Gatorade (if available) every 15 minutes for three or four doses. 

Drinking water will be used if Gatorade is not readily available. 
Mow the person to rest. 
If the person is suffering from cramps, press warm, wet tow& over the cramped area. 
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. .  m 
A We threntening situation exists and immediate action is indicated if a person is suffering from 

(skin hot and dry, very high body temperature); the following procaduru will be 
taken: 

Immcdfatcly contact the SSO and request the medical facility be alerted to the 

situation. 

Coo1 the victim quickly by soaking the person in coo1 but not cold water, sponging the 
body with hbbing alcohol or cool water, or pouring water on the body. 

Transport to hospital for medical attention as quickly as possrble. 

8.4.4 Iqjury Due to Cold 

First aid for frostbite consists of the following procedures: e 
Decontaminate the victim. 

Bring the victim indoors and quickty rewarm the affected areas in water between 102' 

to 105°F. 

Give vi& a warm drink-NOT coff- tea, or alcohol. 

Do permit the victim to smoke 

Keep the frazm parts inwannwaterorcovaedwithwarm d o h  for30 minutes, even 
though the tissue will be painful as it thaw. 

Evaluate the injured areas and mer with sterile, soft, dly material 

Keep the victim warm and get immediate medical care. 
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0 

0 
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Do a rub the ftostbitten part. 

Do m allow blisters to be broken. 

Do m usc ice, snow, or anything cold on frostbite. 

Do nnf use heat lamps or hot water bottles to rcwarm the body part 

Do m place the affected part near a hot stove. 

Fitst aid for excessive ~mosure to (hypothermia) consists of the following procedures: 

Decontaminate thevictim. 

0 Dry the person thoroughly. 
0 

0 

a 

Bring victim into a warm area as quickly as posshl~. 
Remove wet or cold garments. 

Provide warm, dry clothing or Covering. 
Rovide rapid but gentle rewarming. 
Give vi& a warn drink-NOT coffee, tea, or alcohoL 
Keep the victim warn and get immediate medical care 

Emergency telephone numbers are listed in Table 8-1. 

Reporting and notification of emergency sihratiorw shall be carried out in Wrdance with 
requirements in Departmat of Energy (DOE) Order 5484.1. The Team Leader of the field 

team involved will noti@ the site safety 0- who will notify the appropriate emergency 

assistance personnel (for aample, fire, pow ambulance) at eXtenaion 2911 immediately, and 
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then notify the Site Manager. The Site Manager will n o t a  the 
Restoration (ER) Program Field Supervisor, PM, and HSE Area 

EG&G Environmental 
Safetyhginem. The 

responsiiility of the S O  is to implemlnt notification and reporting requirements of DOE 
Order 5484.1. 

m.7 splus 

Current plans do not include handling the types or quantities of materials that, if spilled, would 
create a health hazard or generate environmental mncerns. However, the SSO should-be 

notified of all chemical spills for a determination of how to clean up and dispose of cleanup 
materials. Attachment C provides hstructions for managing spills of some mat& that may 
be found at RFP. 
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TABLE 8-1 
EMERGENCY TELEPHONE NUMBERS 

Site Health and Safety Officer (303) 966-5874 
Gregg m e r  

Business Unit Health and Safety Offrcer (303) 740-2700 
. MikeSams 

WCFS Corporate Manager, Health and Safety (303) 740-2700. 
Jerry Andersen 

24-Hour Installation Health/Safety Coordinator (303) 966-291 1 

Fire 

Ambulance 

(303) 966-291 1 

(303) 966-291 1 

Poison Center (303) 629-1 123 

Security 

Police 

(303) 966-29 1 1 

(303) 966-29 1 1 

THE W-C TRAILER IS WCATED AT: 901 Contractor's Pad in Trailer No. 22 

NEAREST MEDICAL 
SERVICES ARE U)CA"ED AT: Building 122 

Directions: 

From the Contractor's trailer compound, take a northbound street to Central Avenue 
and turn I& onto Central Avenue: Building 122 will be on the left side and slightly 
west of a guard building on the right after approximately 1.25 miles. 

From the RFP eastern boundary, upon entering RFP off of Indiana Street, you will 
be on Central Avenue proacd approximately 3.5 miles: Building 122 will be on the 
left side 

From the RFP western boundary at Hwy. 93, proceed along the entrance road to just 
past the gate, at which time you wiU be eastbound on Cactus Avenue. Then turn left 
onto. the first street past Second Street, (Third Street, which is not marked). Proceed 
up Third Street past Building 125, which is on the left: the next building on the left 
will be the medical facility (Building 122). 
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9.0 
LOGS, REPORTS, AND RECORDKEEPING 

9.1 GENERAL 

Records shall be kept documenting the site safety program. A bound logbook will be used by 
the SSO/HST to Ani radts of each environmental monitoring event within the aclusion 
zone, including those events specified below: 

0 Radiological 
0 Ludlum Model 12-lA count rate meter 
- Other (specify in log book) 

0 Ambient Air 
- Photoinization detector 
0 Organic vapor monitor 
0 Piabalance 
0 Anemometer 
0 Other (specify in log book) 

9 2  PERSONNELRECORDS 

Records shall be kept on each on-site individuaL Records include a medical clearance 

statement &om a qualified physician, fit test, and training docummtation. When aite safety 
meetings are cxmduct4 an attendarm sheet must be kept. ' 

M monitoring equipment used for h d '  and safety putposes will be caiibrated as suggested 

by the manutacnrrer and reeords of calibration will be maintained. 

9-1 
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9.4 OCCUPATIONAL SAFETY AND HEALTH ADMINISIRATION FORM (OSHA Fm) 
200 

An OSHA Form 200 will be posted in an area fiquented by all subcontractor pemnnd. The 
S O  will be responsible for maintaining the form. 
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The animal life inhabiting the Rocky Flats Plant (RFP) and its buffer zone consists of species 
associated with western prairie regions. The most common large mammal is the mule deer, with 

an estimated 100-125 permanent residents. There are a number of s d 1  carnivores, such as the 
coyote, red fox, striped skunk, and long-tailed weasel. A profusion of small herbivores can be 
found throughout the plant and buffer zone consisting of species such as the pocket gopher, 
white-tailed jackrabbit, and the meadow vole (U.S. DOE, 1980). 

Bull snakes and rattlesnakes are the most frequently observed reptiles. Eastern yellow-bellied 
racers have also been seen. The eastern short-horned lizard has been reported on the stie, but 

these and other lizards are not commonly observed. The western painted turtle and the western 
plains garter snake are found in and around many of the ponds (U.S. DOE, 1980). 

Diseases that are endemic to the front range of the Rocky Mountains and, therefore, on RFP 

include: Plague, Rocky Mountain Spotted Fever, and Rabies. Each of those diseases is 

associated with one or more mammals inhabiting RFP. 

A-1 
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The DOE Rocky Flats Plant prducts "triggers" for nuclear weapons, which involves the 
processing and machining of plutonium, as well as the use of beryllium and other materials. 
Uranium and other radionuclides are known to be present on the Site, either from process 
operations or from the disposal of wastes from other facilities. 

Normal process releases fiom this facility are reported to be f u h h 4  although there are several 
historical incidents that have released sigdkant quantities of contaminants. 

Plutonium can spontaneously combust in a&, a characteristic which contriiuted to serious fires 
that released plutonium to the environment in 1957 and 1969. In 1969 a glovebox fire resuited 
in the release of F e r a l  kilograms of plutonium to the environment. Analysis of soil samples, 
taken mostly east of DOE property, found up to 6 pCi/g on the top centimeter of, soil 
(backpound is 0.04 pCi/g) shortly after this fire. In 1974 there was another accidental release 
of plutonium to the air. 

Starting in 1958, barrels containing used machining fluids were stored outdoon at a location 
now called the 903 Pad. Leakage from the barrels was discovered in 1964. By 1968, the last 
barrels had been removed and the area was monitored for alpha activity. Levels of up to 133 
pCi/g of soil were found, with activity penetrating to 8 inches deep. Rocb were removed fiom 
the area and fill was applied to the storage area, which was then p a v d  Additional fill was 
added to the area surrounding the 903 Pad in 1970 after sod sample a d y s h  revealed greater 
than 50 pCi/g of alpha activity. 

Other situ on the facilitythat maybe dpifkant contaminant sourcuidude the West Spray 
Fields, an area cast of the plant used for bspial called the East Mounds, the 881 Hillside area, 
and the d a r  evaporation ponda W& the acepthn of the West Sprry Fi- all of these 
locations are to the east of the new sanitary landfill dtea 

. 

'Ihe distriiution of radioactive dusta in the environment is driven by preVaiting wind patterns 
and drainage patterns at the Plant site Both the prevailing winds and drainage pattuns are 
w u t - t o e s t ,  with a sigdficant north/south component for preVaiIingwinds. Tkb can beMd 
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by the distribution of radionuclides in the soil as reported by Roc)ry Flats Plant annual 
environmental reports. 

Expected concentrations of plutonium near the areas of this work is thought to be approximately 
0.05 pCi/gm (0.02 pCi/g [0.04 dis/min/d is considered background). 'This level is well below 
levels considered hazardous. Reasonable dust control measures in areas containing 0.05 pCi/gm 
will provide adequate protection against exposure to plutonium by inhalation. 

Elevated levels of plutonium have been measured in various areas in the buffer zone around 
the Rocky Flats Plant, primarily to the east of the facility. The highest levels of plutonium 
measured are to the east and south of the Plant, with the principal source being the 903 Pad. 
Soils at Indiana Avenue have been found to have an activity of 734 pCi/g. 

Radionuclides of Concern 

The predominant isotope present as an enviromental con taminnnt is w9. Major radiations 

I &om this materiaf include the following: 

alpha (€Is+) 5.16 MeV (8896) 

5.11 MeV (11%) 

Pua9 emits very little gamma (photons) of low enagy, the most important &in& 

0.052 MeV (0.020%) 

The radiation of amcan (alpba) b not su€6cientfy pene!ratb~ to petrate the dead layem of 
the skin, which mcana Pum is not an a t d  hazard. Hawc~la, it is very important to avoid 
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the body. 

b 2 4 l  

Ama1 is .a antaminant of weapons-grade plutonium, present at less than 20% of the 
concentration of ha9. Major radiations from this material indude the following: 

alpha (HS') 5.49 MeV (85%) 

5.44 MeV (13%) 

Amu1 emits some gamma (photons) of low energy, the most important being: 

0.060 MeV (36%) 

AmzA1 is beta stable. 

The radiation of concern (alpha) is not suftciently penetrating to penetrate the dead layers of 
the skin, which means Amu1 is not an external hazard. However, it is very important to avoid 
inhalation or ingestion of this material, as alpha radiation may be very damaging from within 

the body. 

UW 
is ~ISO l a r o ~ n  to IX present in some aoilr at this site I J ~  ia nomalty present as 0.7 

percent of the total uranium present. Major radiations hxn  thia m a t e d  include the following: 

458 .MeV (8%) 

4.40 MeV (57%) 

437 MeV (18%) 

Gamma unhsiom are principauY due to L e  presena of thorium daughter radiations, the most 
important being: a 

E3 
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0.143 MeV (11%) 

0.185 MeV (54%) 

0204 MeV (5%) 

. Ua5 is beta stable. 

The radiation of concern (alpha) is not sufficiently penetrating to penetrate the dead layen of 
the skin, which meam Uw is not an external hazard. Howe~er, it is very important to avoid 
inhalation or ingestion of this material, as alpha radiation may be vety damaging from within 

the body. At concentrations much higher than are expected to be present at this site, Ua5 can 
be an external hazard from daughter gamma emissions. 

Urn 
Uw is also known to be present in some soh at this site. Uw is normally present as 99.276 

percent of the total uranium present. Major radiations from this material include the following: 

4.20 MeV (75%) 
4.15 MeV (25%) 
437  MeV (18%) 

Gamma emissions are principally due to the presence of daughta radiations, principally from 
Th* and Pamm. 

0.030 MeV 
0.043 MeV 

The radiation ofooncern (alpha) is not sufficiently penetrating to penetrate the dead layers of 
the skin, which means ~ 2 %  not an ~ternal hacard h ow ever, it irr very important to avoid 
inhalation or ingestion of this matmid, as alpha radiation may be very dama@g from within e 
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the body. At concentrations much higher than are c;xpccted to be present at this site, Um can 
a 

bc an external hazard from daughter gamma emissions. The beta emissions are not d ic i ent ly  
energetic to penetrate the outer (dead) layers of skin. 

. E5 
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ATTACHMENT C 

CHARACTERISTICS OF NONRADIOACIIVE 
HAZARDOUS SUBSTANCES FOUND IN OPERABLE UNIT 2 (OU2) 

NOTE: The reader should keep in mind that a material safety data sheet for a given . 
substance provides information concerning the substance in a relatively pure form 

. and that the substances that may be encountered during this project will be at very 
low concentrations from the view point of significant occupational exposures. 
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Occupational 'Health Guideline for 
1,l-Dichloroethane 

SUBSTANCE IDENTIFICATION ' 

F O ~ ~ ~ ~ Q G C H ~ ~  
Synonyms: Atymmevitrl dithlosocrhnc; ethyWae 

chloride; 1,1 ethylidem dichloride 
Appururte md odor: Colorless liquid with I cN- 

fonn-like odor. 

PERMISSIBLE EXPOSURE LIMIT (PEL) 
The cuncnt OSHA nrndud for 1,ldichloroethne b 
100 putt of 1,ldiShloroethme perdlioa ofair 
(ppm) avenged over UI eight-hour work ahift T U  
may also be erpraaed as 4W dligmns of 1,ldithlor- 
oerhure per cubic meter of air (rnO/mq. me Anrtriun 
Conference of Govcmmenul Industrid Hygitntu bas 
recommended for 1,ldichlorOethrac I 'Ihrahold 
Limit Value of200 ppm. 

HEALTH HAZARD INFORMAtlON 

Routu of expornre 
1,l-Dichlorocrhmc em f l e a  the body if it ir trhrlsd or 
i f i t  comcria wnuctwitb the ycrorrkip It a a b  
f leet  the body l i t  iswdowd. 

Enccuofmaagorar 
1. Shon-ttnn &purr :  Brathhg 1,Idichlorocrhac 
vapor m y  uuse drowrincrt md It 
might also uw to tbe liver. kiQcn md 

irritation. 
lune Spll.hinn the liquid m tbe eya lary c.oy 

1 



. of rbow 8.OOO ppm fur up to 7 hours were pathologic 
chrnga in the kidney rnd liver, and 81 much higher 
concentrations. n u t  64,ooO ppm. d 8 I t U B C  to the l u n p  as 
wll. Reputed daily exposure of rcvvrl speck of 
animals to 1,oOO ppm raulted in no pathologic or 

atologic c h n g a .  The liquid applied to tbe inoct or 
ed skin of nbbiu p r o d u d  rli8ht danr md very 6d ight netrorb after mx daily 8pplhtiOnS. &dd &I 

the e y e  of rrbbifr t h m  was hmtdhtz moderrte 
conjunctival imtrtion md rwellina which subridcd 
within r week. There have been no reponed CUCI of 
h u m  overexposure by inhalation; prolonged, COIP 
fined, or reputed skin oonuc( an produce I Jight 
- .  . ** 

CHEMICAL AND PHYSICAL PROPERTIES 
Pbynwdru 
1. Molecular weight: 99 
2 Boiling point (760 mm Hg): 37.3 C (135 F) 
3. Specific gravity (water = 1): 1.2 
4. Vapor density (ut 

5. Melting point: -96.7 C (- 142 Fl 
6. Vapor pressure at 20 C (68 f ) :  I82 mm Hg 
7. Solubiliry in w8ter. g/1W g wrrer JI 20 c (68 r): 

8. Evaporation rate (butyl acetate - I): 11.6 

1. Conditions contributing to instability: Hat 
2. Incompatibilities: Conuct with strong oxiditen 
v a w c  fires md explorionr COntrcC with am8 
,tics will cause formation of Clrmmrblc and toxic 

3. Hazardous decomposition products: Toric gases 
and vrpon (such u vinyl chloride. hydro- chloride. 
phosgene. and carbon monoxide) mry be relewd in 8 
fire involving I.ldichloroethne. 

4. Special precautions: I.l-Bichlonmhrnc will 
8fIJCk some forms of plastics. rubber. and coatings. 

Flamnubillty 

1 at boilin8 @ I t  of 1,l- 
dichlaroethanc): 3.4 

Lcuthnn0.1 

Radldty 

9 euMehydc gas. 

1. Flash point: -8.5 C (17 n(clowd cup) 
2. Autoignition tempentun: Data w rwilrble 
3. Flammrble limits in air. % by volume tawCr: 5.R 

4. Extin#unhnt: Farnr dry chcmial. cubon diox- 
upper: lS.9 

idc 
Warnin8 propmits 

The AlHA HHunic Guidr repons that I . l d i c h l ~ h =  
me hu 8 distinctive. d l y  m o p i u b l e  odor 8t the 
TLV. 
1.1-Duhloroerhane i s  not knoun IO be eye h n t .  

MONITORING AND MEASUREMENT 
PROCEDURES 

General 
surements to determine employee exposure are best 
en so that the awrrgc eight-hour exposure b based 0 

-~ 

on I tingle aghtdour sample or on two four-hour 
samples. Sewd shon4me interval runpla (up to 30 
minura) mry also be used to determine the rverrge 
expasure level. Air trcnpla should k taken in the 
cmployec's bf~thin8 zone (ab t h r  would mort nearly 
rrpmcntrbthbledbytbtcmploycc). 

MItbod 
Sampling and d y l a  mry be pdorrpd by aolldon 
of npon orin0 an adsorption tube with subsequent 
daorption with cubon disulfide snd g u  chtornrtogrr. 
phic d y s i 8 .  A b ,  detector tube Curifid by NOSH 
d e r  42 CFR Part 84 or 0th- diw- t t rd ing  devices 
a l i b m t d  to mc~forc I,1dichlorotrbmc m y  be ased. 
An Uurydd method fot 1.1dlchlOmethnc b iu tbc 

1977, avrikblc from the Oawrament prinw O f k  
Wdiqtoa ,  D.C 20402 (OPO No. 01743uKn6M). 

~ r a s m t . . ~ ~ q / r ( r r o g r l O o l ~ ~  w ~d VOL a 

RESPIRATORS 
Good iadrrrviJ by#icne prrniCa mcmkzbd t h t  

concentntioru to the pcrmirriblc cxportrrr level. How- 
ever, then  am some exceptions where rapinton m y  
be used to control expasun. Rapinton may be UKd 
when engineering and work practice controls are not 
technically lucible. when sucb convob ue in the 
process of bein8 ianrfled, or when they f' and need to 
be supplcmmted. Rapinton m y  dm be used for 
operations which require into uab OT rlrruA 
WIyLI md in emmgcny rinution+ i f  tbc we of 
respinton & ~ccovy, tk only tapinton pcrmirccd 
are those t h t  hrw km approved by ~ J K  Mine s l lc ry  
8nd H d t h  Adminhtntion (formerly M-8 Enfor#. 
men: urd Safety Administration) or by the Nrtionrl 
institute for octupatianrl W a y  md Health. 

ln addition to nrpintor rrlectior\. I complete fupin-  
tory protcctlorr pro#ma should k instituted which 
includes n8ulu training, mrintrarntc inrpcCtion, 
cleaning, rad evrluuioa. 

PERSONAL PROTECTIVE EQUIPMENT 
0 Emp~rboaldbeprovidedwith.ndfeqUifdt0 

cn@eda# Contrds be mcd 10 reduce Cnvironmcnul 

& hpervioOr C h h h g ,  g1OVa. fk8  .)licld. (aght.bcb 
minimum), .ad ocher rpproprirtc proutlivr clochhq 
-to prrvrat n p r r c d  orptolon~skbcamwc 
witb liquid 1,ldicbloroclhnc 

Clothing wet with liqJd 1,ldichlorocrhac should 
be placed in closcd conuimn fot storage until it can be 
discarded or until provision b d e  for the removal of 
l.ldichlorocrhmc from the clothing. If the clothing is 
to hc laundmd or otherwise cluned lo m o w  rhc 1.1- 
dichlorocthne, the perion perfonnmg the opention 
thould k informed of 1,ldichlorocrhme's hurrdour 
V O o P e n i c r  

Any clothin# which becomes wet with liquid 1,l- 
dichlorocthrne should be removed immcdbuly rnd nor 

2 1.1-Dichleroottune 



mill MCd tbC ir fcmovcd from 
the clothing. 

Employee should be pmvided with and required to 
w splash-proof d e t y  goggle where liquid 1,ldiCb- 
lorocthurcalayoonucttbeycr 

SAN ItATlO N 
Skin t h t  beooma wet with liquid 1,ldiehjoruethme 

ahodd k immedutely wuhed or showered with stssp 
or mild detergent m d  water to fanow any 1,l.dichlor- 
oethrnc 

COMMON OPERATIONS AND CONTFIOLS 

Use ms a fumigant 

UWtnmrnutrchrnOf 
vinyl chloride by Mpor 
phmw cracking; use in 
mmufattuta of high 
wwm rubber and 
silicon gremeo; us@ as a 
chemicdl intemdirte 

EMERGENCY FIRST AID PROCEDURES 
In the event of an aaergency, innitute firs aid proct- 
dura 8nd 8end for RrU rid or mcdiul a s h a c e  

EyeEspooun 
If 1,~dichlorocthac #eta bto &e ry4 wash ew 
lower and upper lids ooationrlly. Get medial aflea- 
tion immediately. bnutc knro rhould not be wma 
when working with this rlrcmirrt. 

SlJaExpomra 
If I,ldichlotocthmc #eU oa tbe 8kh ptompdy (lorh 
the conuminrted rlrin using rorp or mild detergent md 
water. lf 1,ldichlorocthmc wlrr through the clothin& 
remove the clothin8 immediately urd flush the skin 
usin8 soap or mild deterfient and water. If hhat ion  
persists after washin& gel mcdiul ramtion. 

Breathing 
If  a person bruther in large amounts of 1,ldichlonmh- 
me, move the exposed pcnon to fresh air at once. Zf 
breathing has stopped, perform ani f id1  tapintion. 

iramcdirtcly witb krv 1IIIoullt) of water, lut4g the 

S P l U  LEAK, AND DISPOSAL ' 
PROCEDURES 

REFERENCES 
Amcrian Conference of Oowrnwnul Industrial 

Hygienirrr. '1,I-Dichlorocthnc (Etbylidene Chb 
ride)," A#umenrorlon o f h e  Ihshotd  Limit Walucr for 
Suhnarra in W w h o m  Air (3rd ed, 2nd printing), 
Cincinarti, 1974. 

American lndustrid Hy&neAssocbtion: "I,l-Dich- 
lorocthane (Ethylidate Qlluride)," Hjtienic Guide 
Series, Detroit. Michigan, 1971. 



Chrirrenscn. H. E., and Luginbyhl, f. L. (eds.): 
NfOSfY -T’k Subsranca Ut, 1974 Edition, HEW 
Publication No. 74- 134,1974. . 

-1- ti. B.:Citemiuv ofrrrdumloi T- w . 
Wiley, New York, 1959. (b mt, W. M.: Tiaxial= of the Ejw (2nd cd.), C C . 

Thomu, Springfield, fllinoir, 1974. 
Kirk, R., m d  Othmer, D.: Eawloprdio of Chemieol 

rdnology (2nd ed.), Interscience, New Yo&, 1968. 
Patty, F. A. (ed.): T m ‘ d ~ ,  Vol. 11 of I m d ~ d  

Hm‘ene and T W o w  (2nd ed. rev.), lncariclroc, 
NtwYork, 1963. 

RESPIRATORY PROTECTION FOR 1,l-DICHLOROETHANE 

CondHlon Ulntmurn Rorplntoy Protoctlon* 
Reuulnd Abovo 100 ppm 

1000 ppm or less Any chemical cartridge r o ~ t o i w i t h  rn OQIe VWOr CWtfidge(s). 

Any supplied-air respirrtor. 

Any selfcontained brorthinp rpparrtur. 

Fie Fghting 

Any gas mask plMi mtoction against organic vapors. 
Any erupa smlfcontrined berthing wplmtw. 

.. Only NIOSH.rpproved or‘ MSHA-approved 8qvcprmnt should be used. 



-~ . .  
, .. . 

1 ,l-D!ch9oroethyl~ne crused kidney turpors twh d C e  Only) and 
leukernla ln one study of alce exposed by lnhrlation'to 
1,1-dlchloroethylene. The results of other studies were equivocal or 
negatlve. 
reproductfve effects when admlnlstered to rats and rabbi ts by 
inhalation. Chronic exposure cruses l i v e r  dmrage, and acute exposure 
to hlgh doses produces nervous system damage. 

1 ,I-Dlchloroathylene I s  mutagenic, and hat caused adverse 

CAS Number: 75314 

Chemical Formula: CH2CC12 

W A C  Name: 1, I-Dlchlorocthtne 

Important Synonyms' and Trade Names; nylidene chloride, VDC. 
1,l-dlchloroethene. 1 ,l-DCE 

Chemfcal aad Phvslcal  Prqptttlpt 

flolecular Weight: ,96.94 

80iling Polnt: 37'6 

He1 ting Polnt: -122.1'C 

S p t c t t l c  Gtrvlty: 1.218 at  20'C 

Solubllity I n  Water:, 400 gllttcr at ZO'C 

I/ U.S. Environfatntal Protection Agency, Off ice  of Waste Program 
Enforcement. September 1985. Chemlcal. physlcal, and bloloplcal 
properties of compounds present at hazardous waste tlter. A Flna l  
Report Prepared by Clement Astoclrtes. Inc., Arllngton, Vlrgtnla. 



Solubllity i n  Organics: Sparingly soluble in alcohol , ether, acetone, 
benzrni. 8nd chlorofora 

Log Octanol/Water Partltion Coefficient (KO,): 1.84 (Habey et al. 
1981) -Estimated 

.. . 
. SoillWater Partitfon Ceefflclent (?&I: 

239 
78 
65 USEPA (1 986a) 

Lyman et 81. (1982) Eqn 4-8 (log KOw - 1.84) 
Lyman 8nd Loreti (1987) (109 KOw - 1.84) 

Bloconcentratlon Factor: 
20.2 O8Vtet 8nd mbbS (1984) Eqn C <I-  Gw 2-18] 

30.9 Davles 8nd OobbS (1984) Eqn 8 (1- 0 2.18) 
26.7 Lyman et 81. (1982) Eqn S-2 (log KOw - 2.18) 

Vapor Pressure: SO0 m Hg at 20'C 
600 11110 Hg at 2S'C (USEPA 1986a) 

Vapor Dentlty: 3.25 . 

Henry's Law Constant: 3.4 x loo2 atem3/mle (USEPA 1986a) 

Volatllltation i s  llkaly to be the primary transport process for 
1 ,I-dlchloroethylene (VDC), and lts Subsequent photooxidation in the 
atmosphere by reaction ulth hydroxyl radicals i t  the predo~inrnt fa te  
process. The hrlf-llfe of %,14lchlorwthylrne In water 9 s  estlmted 
to be between one and r l x  days W E P A  1084). 

A range of estimated soll-wrtrr prrtitlorr coefficients (Koc) l s  
reported above m d  lndlcrter t)rrt Sotptlm of 1 ,l-dlchlor~thylone to 
tolls/scdlaents and dissolved organic material will occur. Pavlou 
(1980) astlmatcs that sorption of volatile organic canpounds will range 



frola low to moderate. The coablned water tolublllty and low organic 
partltlonlng of 1 ,l-dlchloroethylene suggests that thls cocapound w l  1 1  
exhlblt some degree of envlronwntrl Gblllty. 

A range of esttmated bloconcentratlon factor (SCFS) for 
1 ,I-dlchlormthylene .Is also reported above. MVH (1985) hdleaQ@s 
that chemlcals ulth bloconcentaatlon factors last than approximately 
100 hrve low potentlal for cruslng hrfk to uIldllfe m d  h w n  health 
vlr bloraagnlflcrtlon of resldues up food chalnt. The orgnltude of  the 
concentrat ton factors suggests that apprecl ab1 e bloconcenttat lon or 
blomagnlficatlon of 1,l-dlchloroethylene resldues i s  not likely-to 
occur. 

1 ,I-Dlchloroethylene caused kldney tumors in male alce and leukemia 
in both males and females when exposed by lnhrlrtlon. fqulvocal 
results were obtalned In other Inhalation studles. Negatlve m t u l  ts 
were obtatned In cancer studles wlth rats and alee followlng oral 
exposure or ln hamsters followlng lnhrlatlon e%tgOsure. 1 ,I-Dlchloro- 
ethylene has been clatslfled accordlng to EPA's Proposed Culdellner for 
Carclnogen Rlsk Assessment !n €PA'S Croup C tpostlble human catclnogen) 
based on limited evtdtnce ln anlorals and Inadequate evldence In humans 
(USEPA 198s) .  

1 e 1-Olchlorotthylena vas awtagenlc In several b 8 c t ~ l r l  assays. 
O,l-Dlchloroethylene did not appear to be terrtogenfc but dtd cause 
tmbtyotoxlclty and fetotoxlcfty uhen rdmlnlstered to pregnant rats rnd 
rabblts-by lnhalatlon. Chronlc exposure to or81 doses of 1 ,l-dfchloro- 
ethylene at lor as 5 aglkg/dry caused I t v e t  changes I n  rats. Acute 
exposure to  htgh doses causes central nervous system depression. 
Neurotoxfclty has not been associated ut th low-kvel chronlc exposure. 
The oral LCso value for rats and mlce are 1,fW and 200 rngIkg, 
respect 1 ve ly . 



. .  

Icltv t o  U f l d l l f c , a n d t f c  

1 ,l-Dichloroethylene is not very toxic to freshwater or saltwater 
species, with acute LCSo values generally ranging from 80 to 200 
mg/liter (USEPA 1980). A chronlc study I n  whlch no adverse effects 
were observed indtcated that the acute-chronic ratl;as less than 40. 
A Isday study reporting an LCso o f  29 mg/lltet Indicated that the 
acute-chronic ratio for 1 ,l-dlchlorocthylene 1s greater than 4. 

No reports of the toxlclty of 1,14ichloroethylene to terrestrial 
wildlife or domettlc rnimlr were found In the literature reviewed. 

.Ambient Water Quallty.Crlterlr (USEPA 1986b). . 
Aquatic Life (Freshwater) 

The avat lable data are not adequate for establlrhlng criteria. 
However, EPA does report the lowest values known to cause toxiclty 
i n  aquatic organisms. 

Acute toxic1 ty: 1 1  ;600 pg/l i ter 
Chronic toxlclty: No available data 

Aquatlc Llfe (Saltrater) 

Acute toxi ci ty: 224 ,OOO pg/l t ter 
Chronlc toxiclty: No available data 



.=1 I ’  
e Human Health / 

Due to the carclnogenlcl ty of  1,141chlotoethylene the ambient 
water criterion 1s set at zero. However, estimates of the. 
carclnogenlc rltks rssoclrtcd with llfetime exposure from Ingestlon 

The Dt value is defined as that contaminant lntake rate 
(mQ/kg/day) that should not induce an adverse effect t o  huraan health or 
should not pose a a f t &  of .cancer occurrence grerter than a 
ptedetemlned risk level 

I 

of contufnated water and contaminated rqurtlt organisms are: 

1 0-5 0.33 pg/l iter 
too6 0.033 )rg/ll tar 
100’ 0.0033 pg/l t trr 

National Primary Drinking Water Standard (USEPA): 0.007 fag/llter 
(40 CFR Part 141) 

CAG Potency Slope for Inhalatlon Exposure (USEPA. 1989) = 1.2 
<lag/kg/day)-’ 

CAG Potency Slope for Oral Exposure (USEPA 1989) = 0.6 (mglkg/day)-l 

QT- 

For oral and inhalation exposures to 1 ,I-dlchlorwthylene, the DT 
value 1s  based on the USEPA Cancer Assessment Croup’s cancer potency 
slopes. The cancer potency slopes are Intended to be a plausible upper 
bound of the potency of a carcinogen ln lnduclng cancer at low doses. 
Calculation of a Or u s h g  a cancer potency slope requires salectlon 
o f  an acceptable cancer risk level. A range of risk levels from looo 



- 
to 10’’ wlll be consldeted for all carcinogens, therefore a range of 
DT values i s  presented. Derlvatim of the inhalation DT value for 
1 ,I-dlchloroethylene I s  as follows: 

=.wAuWl- .. . 
Potency Slope (mglkglday)‘l 

- 8.6 x loos aglkglday 

For oral exposure to l,l-dfchlormthylene, the DT value I s  also 
based on the USEPA Cancer Assessment Croup’s cancer potency estlmate. 
Der iva t ion  of t2e  oral DT value Is as follows: 

- . u L k Y d -  Dl 
Pot e ncy 5 1 ope ( ag l kg /day 

m UX4 
0.6 tmglkglday)ol 

I 1.7 x loo4 mglkglday 

The range of fnhalrtlon and oral DT values for 1 .l-dlchlorwthylene 
!s presented below. 

m a 1  Inh818tlOfI 
n1- 

8.3 x toos 
RbkAYd RT- 

1.7 x lo4 
8.3 x lo4 

lo4 
* loos 1.7  IO-^ 
1 oo6 1.7 x loo6 8.3 x loo7 
loo7 1.7 100’ 8.3 x loa 
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DIPHENYLNITROSAMINE 
CAS RN: 86306 
mf: C12HloN20; mw: 198.24 

Green crystals. mp: 1 4 4 O .  

SYNS: 
D-aMIN (GER- N-N~csQo~FENYL;U(LN 

NIOSH #: JJ 9800000 

u) (-) 
N-80 N-NSTUa9001 PHENYUMWE 

TOXICITY DATA 3 CODEN: 

mma-mus:lym 100 -4H 

od-rat T D & : M  Ipn/Lg/2Y-C:CAR NCIT'R' NCI-CG-TR- 

riuwus lDL0:800 ms/kdu)w- E I M  16695.80 

eye-rM 500 a@24H SEV 28PAK -.IU,R 
MUREAV 59.61,79 

cyt-hun:fbr 30 -48H MURMV 48,337,77 
ur-hun:tbr 100 umoVL JNW 58,16u,n 

164,79 

1:ETA 
Orl-rnt lD:17O gm/L%zY-C:CAR NCIT'R. NCI.(Xi-TR- 

orl-rrt LDU): 16% m@B 
164,79 

28ZPAK -.lM.n 
od-mut LDu):38u) GTPZAB 10,6046 

NCI Carcinogenesis Bioassay Completed; Results Posi- 

in EPA TSCA Xnvenm, 1980. EPA TSCA 8(a) Pfe 
h h f y  Assessment Infbmation Proposad Rule 
FERREAC 45.13646.80. 

T H k  MUI' data. An eye h. An expa CARc ETA. 
MOD orL 

Fite Hourrd. Dangerous, when exposed to heat or flame 
or by chemical reaction. 

Disosrcr H a n k  Dangerous; when heated to decomp it 

tive Rat (NCITR' NCI-OG-TR-164,79); NC@VC: 
MOW (NCITR* NCI-CG-T'R-164,79). Repoited 

emits highly tox fuples of NO& Carl rract vigomusly 
with oxidizing mataiak 

a 

. 



e Occupational Health Guideline for 
Tetrachloroethylene* 

INTRODUCTION 
'2bir guideline is intended u r loutcc of hrlorrauion for 
employees, cmploytn  phyricirnr, iadrrnrirl bygiad84 
'md other occuprtionrl b d t b  prof&oada wbo may 
have r need for such infonnrtion It doer not rttanpt to 
p m n t  dl dru; nrhtr, it pracaa pariwnt idendun 
rod d8U in summvy fom 

SUBSTANCE IDENTIFICATION 
0 Formula: Cc1, = Cct 
Synonyms: Perchloroethyleati perchlomhylcnc; te 

tnchlorethylene; perk 
Appearance md odor: b l o r h  liquid with an odor 

like chloroform or ether. 

PERMISSIBLE EXPOSURE LIMIT (PEL) 
fhc current OSHA standard for tetnchlorn+~hylcnc b 
100 prns  of Ie~rrchloroc~hylcnc per million p8rU of rir  
(pprn) rvcr88cd over an eight-hour work shW, w i t h r  
ceiling level of 200 ppm and a mrximum rcccptrble 
perk of 300 ppm for 5 minutes in m y  threehour period. 
NIOSH has recommended that the permissible c x p  
sure limit k reduced lo 50 ppm (339 mJm.1 rvm@ 
over a work shift of up IO IO hours per day, 40houn  pet 
week. with o ceiling level of 100 ppm (678 .rn#rn9 
rvenacd over r ILminutc period. The NIOSH Criteria 
Document for Tetruhlorocthyknc h u l d  be d t e d  
for more detailed informalion. 

- 
@ 

HEALTH HAZARD INFORMATION 



- .  
rmibmed to s m i t h t i o n  of the myoardium to epin= 
cphrine have been observed with ceruin other chlorin- 
r f d  bydroutbonr, but exposure of d o p  to concmtn- 

t7s of 5CCX and 10,oOO ppm cctrrchlorocthylene did 
d u c t  this phenomenon. Four human rubjccu 

ble to tolerate SWl ppm En a chamber for 6 

amfusion dwing the 10 minutes following carrtion of 
aposure In an industrial exposure 10 an avmge wn- 
centration of 275 ppm for 3 hours, followtd by 1100 
ppm for 30 minute, a worker lost CoNciOusnuq there 
YII rppucnt diniul  recovery 1 hour after expaswe 
but the monitored concentration of tcvrchlomethylare 
in tbe patient's expired air diminithed slowly over a 2- 
d period. fang-rem indurvirl uporurea have kcn 
reponed 10 cause various neuropathic& tocb as aumb 

trembling, neuritis, urd d d i  of wmoy. 
Duria# thc second and third portuporurc wee4 tbe 
d o  of Liver function tau became &norm& suggest- 
ing that acute exposure had had A signifhit effect upon 
tba H v u .  Other inrunca of liver h j u y  fobwbg 
ibdomirl exposure have been rcponcd. Other dtico on 
bwrrnr of W a t i o n  of various conceatndolu ue aa 
lolbwr: 2000 ppm, mild nvcorir within S minutes; 600 
ppai. rcnntion of numbness rround the mouth, d i d -  
n e q  a d  some incoordination after 10 minuta. In 
hurnrn experiments. 7-hour u p o r u r a  at 100 ppm result- 
ed in mild iniution of the eyer nose, md throat; 
%s!!ing of the face md neck headache; wrnnofeng 

5 dumd speech. Exposure of the skin 10 the liquid 
resulted in 8 progressively ~ w t c  burn- 

in, tion beginning within S to 10 minutcr; the 
ruuh v11 marked eryrhenu, which subsided der  1 to 2 
b o a  '2he liquid spnycd into nbbiu' c y a  produced 
immcdirte pain and blepharospasm; patches of cpitheli- 
om wen lost, but the eye, recovered completely within 
2 h y r  

* m y  experienced venig4 88UKI, urd menul 

CHEMICAL AND PHYSICAL PROPERTIES 
Phydddata 
I. Molcculumight: l6S.85 
2 Boiling point (760 mm Hg): 121.2 C (uo F) 

4. Vapor density (air - 1 at boiling point of tetrrcb- 

S. Meltin8 point: - 22.4 C (- 8 F) 
6. Vapor prarure at 20 C (68 r): 14 mm Hg 
7. sorubility in water, gA00 g water at 20 C (68 F): 

1. Enpontion rate (butyl acetate - 1): 2.8 

1. Conditions contributing to innrbility: H a t .  
2 Incompatibilities: Tetrrchlorocrhylenc reacts with 

--rc?g oxidizers and chemically active meuh such u 
CUR lithium, and beryllium. 

3. spccilrc pIvity (water = I): 1.62 

broethylcne): 5.83 

boll 

R m  

decomposition products: Toxic #am 
m. (such as hydrogen chloride, phosgene, and 
crrban monoxide) may k n l d  when tctnchlor- 

oethylme deconrposs 
4. S w  ptccrutiom Liquid tetrachlotoethylcne 

R.mmrb1Uty 
1. Notcanrbrrffiblc 

* w e 9 t O -  
1. Odor 'Ihrerhold: Botb May and Stem mtc that SO 

pprn b the odor M o l d  for tetrachloroethylene. 
2. Eye tmution Lcvel: Orurt reports that "exposure 

to high catcentrations of (tefrrchlomeLhylene) vapor 
causa mild rcatrtion of MUtiOn to the eyer, bat 
wrioor iqjury b not likely." The exact wncenmtiorto 
produdngtnit.tkwrrraotmendoasdbyOnnt. 

Spector, bowrwr, repom thu rha a 2tb to 3@ 
~0tearpomrrto206to23s ppar, ~ ~ t j o a ~  
Qharrum 

Patty reports "vay Jim fnjurlm of the qua 
among bumansat 106ppnr. 

3. OLba Infmdon: Spcctor repom Lht 1tb 
minute exposare to SI3 to 690 ppm produces nose .ab 
rhrorttrrftrtion. 

4. Evrla.tirm of Wualng Ropadcc S i  &e odor 
thrrrhold of crmchlometbylale b klow thc pamitri. 
ble cxporurr h i t ,  rad since eye trrlution occurs at A 
conceauuiononly twhthepcrnriEdbkuporurclimit, 
iu wafain8 p m p d a  are considered to k adequrle. 

4 1 1  8ttACk romC fOrrm Of PkttkS. N k f ,  8nd COatingS. 

MONITORING AND MEASUREMENT 
PROCEDURES 

Elght-HootpIporrrnhrlortlon 
Mtmtraaents (0 dettrmim employee upamre ue best 
taken 10 that the rvctrge dght-bow upomwe in bucd 
on singk eight-hour sample or on two foor-hour 
sampler sevlenl rhort-tin# fatcrvrl m n p l a  (up to 30 
minutes) m y  also be tLted to determine the a m  
crporure kveL Air t M p l u  rbould be taken in the 
anployee*s breathing zone (air that w d d  58091 d y  
repmmtthutnhledbythtemployee). 
*-El.(wiom 
Mcuurtmcars 10 determine cmployee ceiling expome 
are but  ukca duriq pcriodr of lnuimom apected 
.irborns cozIclllmt&lm of -yknc Erb 
mcuutcIltcIIt should cons& of I tlftccn (IS) arinmc 
maple arltrkr ofcaarscPtfvc -la tavning fjfba 
(IS) &uta in rba cnrployee's brruhing iDly (air thu 
would most nearly npracnt that W e d  by the em- 
ployee). A minimum dthree (3) mcIIwclLylla rbould 
be trlten am ooc wotk rhiR .ad the h i g h  dJI 
-P) uken ir .II arirru,r of the anployeel 
uporoh 

PeakAbor,Wfagh. lrr tb.  
Mtuurtmcntr to d e t d n e  employee peak cxpomre 
should k taken during periods of maximum expcctcd 
airborne concentration of tetrachloroethylene. Each 
measurement sbould consist of a 30-minute sample or a 
series of conrccurive runplea toulling 30 minutes m the 
employee's breathing zone (air that would most narly 
represent that inhaled by the employee). A minimum of 



Lbm musuremenu should k uken on one work shift 
and the highest of 111 mwurtmenu uken t an estimate 
of the employee's exposure. 

Method 
Sampling and wlyses may k pedormed by collection 
of vapon usin# an adsorption tube with subsequent 
desorption with carbon duulride and gas chromatogra- 
phic analysis A b ,  detector tubes certified by NlOSH 
under 42 CFR Part 84 or other direct-ding devices 
ulibrrted to murwe tcvrcbloroethyicne my k used. 
An wlyliul m e w  for rctrrchloroethykne is  in the 
NJmH ManwJ~4aolpkxI  M8thds 2nd Ed, Vol. 3, 
1977, available from the Oovemment Printing Orrrcc 
Washington, D.C. 20402 (GPO No. 01743Ma2614). 

RESPIRATORS 

Good indusui.l hygiene p n n i e a  rewmmmd t h t  
maincering COEUOL k rued to reduce cnviroammtd 
conccntntions to the peruhdblc uwrr kvcl. Haw- 
ever, there u e  some exctptionr where rrrpintom m y  
k w d  to control cxporurr. Rapinton nuy  be lped 
when engineering urd work pncdcc wnvolr uc not 
technically furiblc, when such controls are in the 
process of being insulled, or when they fad and nccd 10 
be supplemented. Respinton may also k used for 
operations which require entry into unlu or dored 
v& and in ~ e q ~  mturrionr. If t& UK of 
tcrpirrton is OCCCUUY( thc only respinton pcdtrcd 
ate those that luve ktn r p p v c d  by the Mine Safety 
and Hulth Admhhmtbn (formerly Miniig Enforce 
ment and Safety Adminirmtioa) or by the NaIiorril 
Institute for ocSupuiorur Safety md H d r h .  

In addition to tapimIor 8electioa. a complete rapin- 
tory protection p m p m  should k instituted which 
includes ngulu training, mriaccruncc, inrpcchn, 
cleaning, md cvrlauutioa. 

PERSONAL PROTECTIVE EQUIPMENT 
Q Employees should be plbvidcd with md feqdfed 10 
use impervious dothing, glover, frCr dlidds (a@lt.inch 
minimum), md other rpptoprircc p- Jothinl 
necessary to pmrnt rrptrrcd or prolon8d rLia COLLW 
with liquid t e t n c h l d y l c n c  

Non-impmiour skchin8 which kaama contunb 
MI& with liquid ccurchloroerbylcnt cboulb k re- 
moved promptly rad no( mwom llaril tk tLvIchJor- 
ocihylene b removed from Ik &thin& 

Clothing wet with liquid letnchloroethykmc sboufd 
k placed in c i d  conuinm for nonp until i t  u n  k 
discarded or until provision is d e  lor the rrmovrl of 
~c~rachloroeihylenc from the dothin#. If the clothing is 
to be laundered or othcwh clumd to remove the 
tctrachlorocthylcnc the pcnon performing Ihc OF- 
ation should be informed of ~e~rrchlorocthylcne's hrr- 
ardour properth 

wptrm#r 1978 

Employee should be provided with and required LO 

uy splrrh=pmof d e t y  goggle4 where liquid teuachlor- 
octhylene m y  contact the cycr 

SAN ITATlON 
0 Skin that 00otUninrrcd with liquid ttvlch- 
broctbyltne rhould k promptly washed or showered 
witb soap or mild detergent md warn to nmove m y  
nrrchloroethy~enc 
0 ]Employes who hulk Quid oeurcblorocthylene 
&UUU wmb tbdr hadr thoroughly with rorp or mild 
&tagen! and wet wore atin& 8lmk@ or using 
tdkl- 

COMMON OPERATlONS AND CONTROLS 

Conttok 
Locrluthautt . ' 
wntilrlion; genoral 
dilution: pononal 
p r 0 1 ~ 0  equipment 

Totrrchlorca~hylrne 3 



EMERGENCY FIRST AID PROCEDURES 
In ?he event of an emergency, institute fint aid pmce 

. *wu and send for frnt aid or medical assistance. 

hloroethylene gets into the eyes, wash eyer K-e edi8tely with k g c  mounts of water, lihing the 
bwer urd uppk lids occuionrlly. If imution b p m n t  
rcter washing, tet  m e d i d  attention. Contact lea= 
should not be worn when working with this cbcmicrl. 
*skb&poUIM 
If trarcbloroethylene geu on the skin, pmnptly wash 
thc Oorruminrted skin using map or mild d- md 
w. If nnchloroethylme raJu through &e Job 
ius remove the clothing promptly m d  wash tbe rkin 
odng rorp or mild detergent and wte. If M U t b a  
parirtr rRer wuhing, get medical attention. 
*Breathing ' 

If penon breathes ia lyge mounts of tetnchloroeth- 
ykoc move the exposed penan  to fterh air at ona If 
brruhing stopped, perfom anificirl rrrpintioli: 
Keep the rzTected penon warm and at rest. Get medial 
rttention .I won 8s possible. 

Swdodng 
When tetrachloroethylene h u  been swallowed, get 
medial attention immediately. If medical attention is 
not €mmediat,ely avrihble, get the afflicted p m o n  to 
vomit by having him touch the back of hu thrort with 

directed 
e package. Thh non-prcrcription drug is available 

t dru# stora and drug counten md should k !!P t with emergency medical supplier in the workplace. 
Do aot rmkc an unconscious penon vomit. 
*Rmnu 
Move the affected penon from the hurrdour e x p u r e .  
If tbe exposed penon has been overtome, notify some- 
one else and put into effect the u t r b l u h d  emergency 
rrroc procedures. Do not bccome a ururlty. Under- 
ntad the facility's emcraency rescue procedum ud 
know tbc bat ionr  of rueue equipment before rhr aced 
rrfvr 

is hger or by giving him syrup of i p e a c  

SPILL LEAK, AND DISPOSAL 
PROCEDURES 

Pmom nor wtving protective quipmmt rad cloth- 
ingrbooldkravictedfromucrrofrpilborlcrbontU 
clanup hr been completed. 

If tetnchlorocthylene ir spilled 01 leaked, the follow= 
ing steps should be taken: 
1. Ventilate area of spill or l a k .  . 

2 Collccr for techmation or absorb in vermiculite, dry 
sand unh. or a similar material. 

Wutc disposal method: 
chloroethylcnc may be dispoled of by abrorbing it 
nniculite, dry sand, unh or 8 similar m81crhl urd 

disposing in a secured unitary Imdfill. 
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@ 
SPECIAL NOTE 

Tetnchloroethylcne appan on the OSHA "Clndiduc. 
Lis:" of chemicals bein# OonCidCrod fQr funher scientif- 
ic tcvjew repding its cucbogcniuty (Fdeml Regis= 

VOL 45, NO. 337, pp. S3n-3379, 12 Augwt 1980). 
The IntcrrrrtionJ Agcny for Research on Crncct 
(IARC) h d u r t c d  rhc dur on lhb chcmiul and has 
concluded that h UWI sneer. See lARCMorrgmph 
00 thr E d u a t b n  d brdrrqmir Risk 4/ Clhrmiwis to 
Man. Volume 20.1979. 

RESPIRATORY PROTECTION FOR TETRACHLOROETHYLfNE 

Condltlon Hlnimum Resplntory Protoctlono 
Roqulred Above 100 ppm 

~ ~~~ 

Vapor Concentration ' 

SO0 ppm 01 bss 

. €8- 

'Only NIOSH=approved 01 MSHA-rpprovod equipment should k usd. 
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OCCUPATIONAL SAFETY AND HEALTH GUIDELINE FOR 

VINYL CHWRIDE 
POTENTIAL HUMAN CARCINOGEN 

INTRODUCTION 

SUBStANCE lDENTlFlCATlON 

CHEMICAL AND PHYSICAL PROPERTI€§ 

EXPOSURE LIMITS 

19b8 Vinyl Chloride 1 



Table I.4kcupational exposun 
limits for vinyl chloride 

u n  disturbances. central IYNOU) dcpmuh, 
decrrutd respiratory fumion, ud Cmphyranr. of 
rhelivrrhrbstnusociatcd w i t h ~ d w r k a s m v i y l  
chloride during the polyvinyl chloride produdan m. 
CIncen of the lung, bkn, skin, ntrvou~ ryrocm, gall btb- 
der, mouth, and pharynx htn 3ro ken obrcr#d in #IC 
ken with a history dexporute 80 vinyl chlori& An inaeUr 
in fetal monrlity hrbecn rrpoMdam~~#wivcrd#rtrrr 
who brd been u p o d  rn viyl  cblori& 

(CI): NIOSH recommends QuLino u I pacatid buuun -- 
t (Ah): Humrn arcinogal w&b 8a rpbrsd TLV. 

HEALTH HAZARD INFORMATION 

2 Vinyl Chloride 1988 



I .  

COMMON OPERATIONS AND CONTROLS 

EMERGENCY FIRST AID PROCEDURES 

Vinyl Chlorido 3 



SPILLS 'AND LEAKS 

Wrkers nor w r i n g  prrneniw equipment a d  clothing 
W l d  be rutricrcd from UUI of spills or- until clunup 
hr been tovlered. 

If vinyl chloride it tpi l ld  or lukdd, the folkwhg SCQI 
chould be okm: e 1. Stop the flow of gu. If the source dthe hlt is 8 ylinder 

' 8 d  thc leak annOt k aoppd in pktc, l tm~n  dw k&ng 
ylindcr to an a m  with I d  uhrua nmiluioa udrrprir 
thc leak or allow thc ylindcr to rmpcy. 
2. Rrmovc all ignition sources. 
3. lkcruilrrc a m  of spill or Jmk. 

. 

RESPIRATORY PROTECTION 

It mun be ~trrucd that dw use dmpirna~ b tbc ltra 
preferred mcrhoddmtrol l ing~rxponrrr~rhould 
n<rt mmully k used 8s lhe unly IIYUH dplmxiq or 
minimizing cxporure during mine opntianr. H r r ~ n r ,  
i h m  arc some exceptions for which mpirrcan nuy bc ULCd 
w cmnrl exposun: when cnpinecrhg ud w k  wn- 
cmlr arc technically feasible. when wtginCrtiry c o n t f d S  
arc in the process of king insulltd. or during r m c m  
and cenrin minienace opcntionr includiq thoPC rrquir- e an$ Confined-space entry (Table 3). 

r! Vinyl Chloride 
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Thblc 3.-Respimtory pmtection for viuyl chlorlde 

Condition Minimum mpintory pmtadon. 

~ 

Only NIOSHlMSHkrpprovcd quipmuu should be used. 

6 Vinyl Chloride 
I 

1988 
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e OPERATINO PROCCDUREB NO. 88-102 

102 . 0 HEAT STRE88 

102 . 1 PURPOSE 

The purpose of this OP is to provide general information 
on heat stress and the methods that can be utilized to prevent or 
minimize the occurrence of heat stress. 

Adverse climatic conditions are important considerations 
in planning and conducting site operations. Ambient temperature 
effects can include physical discomfort, reduced efficiency, 
personal injury, and increased accident probability. Heat stress 
is of particular concern while wearing impermeable protective 
garments, since these garments inhibit evaporative body cooling. 

@ 102.2 =QUI-8 

The NIOSH criteria document for heat stress recommends 
that environmental monitoring and other preventive measures be 
adopted in hot work environments. However, the provisions are not 
directly applicable to employoes who are required to wear 
impermeable protective clothing. The reason for this exception is 
that impermeable clothing prevents the evaporation of sweat, which 
is one of the most important cooling mechanisms ob the body. There 
is no recognized health standard protection for workers wearing 
impermeable protective clothing and respirators in hot 
environments. 

The ACGIH has adopted a TLV for heat stress. These 
guides relato to work/rcst regimoo. 

3797 . 8/72 
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102.3 ADDITIONAL RAIARD 

0 
The use of Personal Protective Equipment of the types 

commonly used for hazardous waste work can place stress on the 
body. One common problem with the use of personal protective 
equipment, especially in hot environments, is heat stress. 
protective clothing can cause excessive sweating and can prevent 
the body from properly regulating body temperature. 

102 4 TYPES OF REAT STRESS 

Heat stress is the aggregate of environmental and 
physical work factors that constitute the total heat load imposed 
on the body. The environmental factors of heat streos are the air 
temperature, radiant heat exchange, air movement, and water vapor 
pressure. Physical work contributes to the total heat stress of 
the job by producing metabolic heat in the body in 2roportion to 
the intensity of the work. The amount and type of clothing also 

@ affect the heat stress. 

Heat strain is the series of physiological responoas to 
heat stress. When the strain is excessive for the exposed 
individual, a feeling of diseemfort or distres8 may ra8ult8 and, 
finally, a heat disorder may ensue. The severity of strain will 
depend not only on the magnitude of the prevailing stre88, but also 
on the age1 physical fitness, degree of acclimatization, and 
dehydration o f  the workero 

Haat disorder is a general term used to describe one or 
more of the following heat-related disabilities or illnesses: 

0 Heat - painful intermittat spasms of the 
voluntary muscles following hard physical work in a hot 

0797 8 / 7 2  HS-102-2 November 19 9 0 



environment. 
and often begin at the end of a work shift. 

Cramps usually occur after heavy sweating, 

0 mat -tion - profuse sweating, weakness, rapid 
pulse, dizziness, nausea, and headache. The skin is cool 
and sometimes pale and ~lsmmy with sweat. Body 
temperature is noma1 or subnormal. Nausea, vomiting, 
and unconsciousness may occur. 

0 Heat St- - sweating is diminished or absent. The skin 
is hot, dry, and flushed. Increamed body temperature, 
which, if uncontrolled, may lead to delirium, 
convulsions, coma, and even death. Medical care is 
urgently needed. 

102 5 WETBOD8 OF CONTROLLINO EEAT STRESS 

As many of the following control measures as are 
appropriate to site conditions should be utilized to aid in a controlling heat stress: 

Provide for adequate liquids to replace lost body Zluids 
and replace water and salt lost From sweating. Encourage 
personnel to drink more than the amount required to 
satisfy thirst. Thirst satisfaction in not an accurate 
indicator OF adequate salt and fluid replacement. 

Replace fluids with water, commercial mixes 6uch as 
Gatorade or Quick Kick, or a combination of these. 

Establish a work regimen that will provide adequate rest 
periods for cooling down. This may require additional 
shifts OF Worker.. 

HS-102-3 November 1990 
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102 6 

Wear cooling devices such as Vortex tubes or cooling 
vests beneath protective garments. 

Take all breaks in a cool rest area (77'F is best). 

Remove impermeable protective garments during rest 
periods 

Do not assign other tasks to personnel during rest 
periods . 
Inform personnel of the importance of adequate rest, 
acclimation, and proper diet in the prevention of heat 
stress . 
XONITORING 

102 6 1 TEMPERATURE 

The heat stress of an area can be monitored by the Wet 
Bulb Globe Temperature Index (WBGT) techniqur. Where heat stress 
is a possibility, a heat stress monitoring device, such as the 
Wibget Heat Stress Monitor (Reuter Stokes) can be utilized. 

The WBGT shall be compared to the Threshold Limit Values 
(TLV) outlined by the ACGIH TLV guides, and a work-rest regiment 
can be established in accordancze w i t h  the WBGT. Note. that 5 

degrees C must be subtracted from the TLVs for heat stress lioted 
to compensato for the wearing of impamtclabh protective clothing. 

HS-102-4 November 1990 
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102 6 2 XEDXCU 

e In addition to the provisions of the WCC medical 
surveillance program, on-site medical monitoring of personnel 
should be performed by qualified medical personnel for projects 
where heat stress is a major concern. Blood pressure, pulse, body 
temperature (oral), and body weight loss should be taken and 
recorded. 

mart Rat.: Count the radial pulse during a 30-second 
period as early as possible in the rest period. If the heart rate 
exceeds 110 beats per minute at the beginning of the rest period, 
shorten the next work cycle by one-third and keep the same. If the 
heart rate still exceeds 110 beats per minute at the next rest 
cycle, shorten the following work cycle by one-third. 

Oral Tomperaturo: Use a clinical thermometer or similar 
device to measure the oral temperature at the end of the work 
period (before drinking liquids) . If the oral temperature exceeds 
99.6F (37.6C), shorten the next work cycle by one-third without 
changing the rest period. If the oral temperature still exceeds 
99.6F (37.6C) at the beginning of the next rest period, shorten the 
following work cycle by one-third. 

@ 

Do not permit a worker to wear a semipermeable or 
impermeable garment if his/her oral temperature exceeds 100.6F 
(380lC) o 

Body UatOr -88: Measure body weight on a scale accurate 
to 2 0 . 2 5  pounds at the beginning and end of 8aCh work day (also 
lunch break, if po8sibl8) to 8ee if enough fluid8 are baing taken 
to prevent dehydration. Weight8 should betaken while the employee 
wears similar clothing or, ideally, nude, The body water loss 
should not exceed 1 . 5 percent total body weight loss in a work day. 
D797 . 8/72 a .  HS-102-5 Novcmber 1990 
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Portable water and Gatorade or other electrolyte 
replacement fluid should be available. Workers should be 
encouraged to drink fluids during rest periods. 

Physiological Monitoring: Initially, the frequency of 
physiological monitoring depends on the a i r  temperature adjusted 
for solar radiation and the level of physical work (see Table 2). 
The length of the work cycle will be governed by the frequency of 
the required physiological monitoring. 

102.7 REFERENCES 

American Conference of Governmental'Industrial Hygienists, 
Threshold Limit Values for Chemical Subotances in the Work 
Environment, 1984 - 1985. 

Olishifski, J.B., Fundamentals of Industrial Hygiene, National 
Safety Council, 1983. 

0 National Institute for Occupational Safety and Health, The 
Industrial Environment, Its Evaluation and Control, 1973. 
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OPERATING PROCEDURE NO. 88-303 

203.0 RESPIRATOR INSPECTION, CARE, MINTE-CE, AND STORAGE 

203.1 PURPOSE 

The purpose of this document is to provide guidance on 
the proper care and use of respiratory protective devices, to 
assist in adequately protecting personnel as well as complying with 
OSHA respiratory protection standard 1910.134. Guidance in the 
selection of respiratory devices is provided in OP No. HS 201. 

203.2 APPLICABILITY 

This procedure is applicable for use in caring for half- 
face and full-face respirators of either air-purifying or air 
supplying type. Proper care of respirators is essential for their 
satisfactory performance. of importance is respirator inspection, 
care, maintenance, and storage. 0 
203.3 REQUIREMENTS . 

OSHA requires, as part of an inspection program, that all 
respirators be leak checked, a determination that the complete 
assembly /is gas tight. Follow field inspection procedures to 
examine the freshly cleanedo reassembled respirator. 

C18aning and DiSinf8cting - OSXA 1910.134 states 
*@routinely used respirators shall be collacted, cleaned and 
disinfected as frequently as nece8sary to ensure that proper 
protection is pr0vid8d...~ and that emergency use respirators 
"shall be cleaned and disinfected after each use.w 

HS-203-1 November 19 9 0 
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The OSHA standard states that "replacement or repair 
shall be done by experienced persons with parts designed for the a respirators. 19 Besides being contrary to OSHA requirements, 
substitution of parts from a different brand or t m o  of rospirator 

OSHA requires that respirators be stored to protect 
against: 

0 Dust; 
0 Sunlight t 
0 Heat ; 
0 Extreme cold; 
0 Excessive moisture; 
0 Damaging chemicals; and 
0 Mechanical damage. 

The OSHA standard suggests that respirators be in their 
original cartons, however, this may provide only minimal protection 
from mechanical damage. 

203.4 INSPECTION 

20304.1  AIR-PURIPYINQ RESPIRATORS 

Routinely used air-purifying respirators should be 
checked as bo%fows before and after each use: 

1. Examin8 the  facepiece for: 

8 EXC8SSiV8 dirt; 
0 Cracks, tears, holas or physical distortion of 

shap8 from improper storago : 

HS-203-2 November 1990 
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0 Inflexibility of rubber facepiece (stretch and 
knead to restore flexibility); 

0 Cracked or badly scratched lenses in full 
facepieces: 

0 Incorrectly mounted full facepiece lenses, or 
broken or missing mounting clips: and 

8 Cracked or broken air-purifying element holder(s), 
badly worn threads or missing gasket(s) , if 
required. 

2. Examine the head straps or head harness for: 

0 Breaks ; 
0 LOSS of elasticity: 
0 Broken or malfunctioning buckles and attachments; 

and 
o Excessively worn serrations on head harness, that 

might permit slippage (full facepieces only). 

3 .  Examine the exhalation valve f o r  the following after 
removing its cover: 

0 Foreign material, such as detergent residue, dust 
particles or human hair under the valve seat: 

0 Cracks, tears or distortion in the valve material: 
0 Improper insertion of the valve body in the 

0 Cracks, breaks, or chips in the valve body, 

o  iss sing or defectiv8 valve cover; and 
o Improper installation of the valve in the valve 

facepiece; 

particularly in the sealing surface; 

body. 

D797.8/72 a HS-2 0 3 - 3  November 1990 
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4 .  Examine the air-purifying element for: 

0 Incorrect cartridge, canister or filter for the 
hazard ; 

0 Incorrect installation, loose connections, missing 
or worn gasket or cross threading in the holders 

0 ‘expired Shelf-life date on the cartridge or 
canister; and 

0 Cracks or dents in the outside case of the filter, 
cartridge or canister, indicated by the absence of 
sealing material, tape, foil, etc., over the inlet. 

I 

5 .  If the device has a corrugated breathing tube, examine it 
for: 

0 Broken or missing end connectors; 
o Missing or loose hose clamps; and 
0 Deterioration, determined by stretching the tube 

and looking for cracks. 

6. Examine the harness of a front-or back-mounted gas mask 
for: 

o Damage or wear to the canister holder, that  may 

0 

prevent its being held in place: and 
Broken harness 6traps for fastening. 

203.4.2 ATHOSPBERE-SUPPLYINQ RESPIRATORS 

For a routinely used atmosphera-supplying device, use the 
following procedures: 

D797.8/72 e HS-2 03-4 Novsmber 1990 
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1. If the device is a tight-fitting facepiece, use the 
procedures outlined under air-purifying respirators, 
except those pertaining to the air-purifying elements 

2. If the device is a hood, helmet, blouse or full suit, use 
the folloving procedures: 

0 Examine the hood, blouse o r  full suit for rips and 
tears, seam integrity, etc.; 

0 Examine the protective headgear, if required, for 
general condition with emphasis on the suspension 
inside the headgear; 

0 Examine the protective face shield, if any, for 
cracks or breaks or impaired vision; and 

o Make sure the protective screen is intact and 
secured corroctly over the face shield. 

3. Examine the air supply systems for: 

0 Integrity and good condiefen of a i r  supply lines 
and hoses, including attachment and end fittings; 
and 

o Correct operation and condition ob all regulators, 
or other air flow regulators. 

In addition to the above, for self-contained breathing 
apparatus (SCBA) unit8 a180 determine that:  

I @ D79708/72 
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1. The high pressure cylinder of compressed air or oxygen is 
sufficiently charged for the intended use, preferably 
full charged. 

e 
a .  On closed circuit SCBA, a fresh canister of CO, (carbon 

dioxide) sorbent is installed. 

3 .  On open circuit SCBA, the cylinder has been recharged if 
less than 25 percent of the useful service time remains. 

All SCBAs  are required to have a warning device that 
indicates when the 25 percent level is reached. However, it is 
recommended that an open-circuit SCBA be fully charged before use. 

20304.3 RESPIRATOR DXSASSZXBLY 

The used respirators should be collected and deposited in 
a central location. They are taken to an area where the filters, 

@ cartridges or canister's are removed and discarded. Canisters 
should be damaged or marked to prevent accidental reuse. If 
facepieces are equipped *with reusable dust filters, they may be 
cleaned w i t h  compressed air in a hood. This prevents dust from 
getting into the room and affecting the respirator personnel. If 
SCBA are used, tanks are removed and connected to an araa where the 
SCBA regulators and low-air warning devic.8 are te8ted. SCBA 
facepieces are cleaned like air-purifying respirator facepieces. 

203.4.4 DEtECTS ?Om30 IN FIELD IMS'lPECTIOM 

If defects are found during any field inspection, two 

remedies are po8siblo. If the 'defect i 8  minor, repair and/or 
adjustment may be made on the spot. If it 18 major, the device 
should be removed from 8ervice until it can bo repaired. (A spare 
unit should replace the Unit removed from 80rvice.) Under no 

D797.8/72 e HS-2 03-6 November 199 0 



Health & Safety Plan (Accident Prevention safety Program Plan) Rocky Flats 
Plant Phase U RFI/RI 903 Pad Mound, and East Trenches Area, (Operable Unit 
2) Rocky Flats Plant April 1991 
Document Control Number: RFRMRS-97-079 
EGBG, Rocky Flats, Inc. 

Revision 0.0 

circunrstano08 should a d~vico that ia kaovn t o  be dofectivo remain 

203.1.5 INBPECTION DURINO CLEANING 

Because respirator cleaning usually involves some 
.disassembly, it presents a good opportunity to examine each 
respirator thoroughly. The procedures outlined above for a field 
inspection should be used. Respirators should be inspected after 
cleaning operations and reassembly have been accomplished. 

203.5 REBPIRATOR CARE 

When used routinely, respirators should be exchanged 
daily for cleaning and inspection. Where respirators are used only 
occasionally, the exchange period could be weekly or monthly. 
workers maintaining their own respirators should be thoroughly 
briefed on cleaning and disinfecting them. Although workers may 
not be required to maintain their own respirators, briefing on the 
cleaning procodure will ancourage th8ir acceptanco of a raapirator 
by providing knowledge of what is a clean, diSinfOCtf~d, properly 
maintained device. Thi8 is particularly important where 
respirators are not individually assigned. 

a 

Where respirators are individually assigned (a practice 
to be encouraged), they should be identified to ensure that the 
worker always receives the oame device, Xdentification-markers 
must not penetrate the facepiece, block the filter, cartridge parts 
or exhaust valves. 

. Whan a relatively small number of respirator. are u80do 
. or where workers clean their own reopiratoro, the generally 
accepted procedure is washing with datergent and warm water using 
a brush, thoroughly rinsing in clean water, and d&g in.a clean 

HS-203-7 NOVemb8r 1990 
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place. Precautions should be taken to prevent damage from rough 
@ handling during this procedure. 

When -large numbers of respirators are used, it is 
recommended that centralized cleaning and maintenance be performed 
and that specialized equipment and personnel trained in respirator 
maintenance be utilized. 

203.S.1 C U M I N G  AND SANITIZIHQ 

The actual cleaning may be done in a variety of ways. A 

commercial dishwasher can be used. A standard domestic clothes 
washer may also be used if a rack is installed around the agitator 
to hold the facepieces in fixed positions. If the facepieces are 
placed loose in the washer, the agitator may damage .them. A 

standard domestic dishwasher may be used, but it is not preferred 
because it does not immerse the facepieces. any good detergent may 
be used followed by a disinfecting rinse or a combination 

@ disinfectant-detergent for a one step operation. Disinfection is 
not absolutely necessary if the respirator is reuoed by the same 
person . However, where individual issue is not practical, 
disinfection is strongly recommended. Reliable, effective 
disinfectants may be made from readily available household 
solutions, including: 

1. Hypochlorite solution (SO ppm of chlorine) made by adding 
approximately two mill’ilfters of bleach (8uch as Chlorox) 
to one liter of water, or two table8poons of bleach per 
gallon of water. A two-minute immersion disinfects the 
respirators. 

‘ 2. Aqueous solution of. iodine ( 5 0  ppm o f  iodine) made by 
adding approximately 0.8 milliliter8 of .tincture of 
iodine per liter of watere or one teaspoon of tincture of 

D797.8/72 e HS-2 03-8 November 1990 
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iodine per gallon of water. Again, a two-minute 
immersion is sufficient. 

If the respirators are washed by hand, a separate 
disinfecting rinse may be provided. If a washing machine or 
dishwasher is Used, the disinfectant must be added to the rinse 
cycle; the amount of water in the machine at that time will have to 
be measured to determine the correct amount of disinfectant. 

I 

. To prevent damaging the rubber and plastic in the 
respirator facepieces, the cleaning water should not exceed 14OoF, 

but it should not be less than 120°F to ensure adequate cleaning. 
In addition, if commercial or domestic dishwashers are used, the 
drying cycle should be eliminated, since the temperatures reached 
in these cycles may damage the respirators. 

203.5.2 RINSING 

The cleaning and disinfected respirators ahould be rimed 
thoroughly in water (140°F maximum) to remove all tracos of 
detergent and disinfectants. This i0 very important for preventing 
dermatitis. 

203 8 3 DRYING 

The respirators may be allowed to dry in room air on a 
They may also be hung from a horizontal vfre, like clean surface, 

drying ClOthe8, but care must be taken not to damago or di8tort the 
facepieces. Another method is to equip a standard steel storage 
cabinet with an electric hoater that has a built-in circulating 
fan, and to replace the  8olid .tool shelves with .toel m0.h. 

HS-203-9 November 1990 



Health & Safety Plan (Accident Prevention Safety 
Plant phase 
2 )  Rocky Flats Plant &nl 1991 
Document Control Number RF/RMRs-971)79 Revlslon 

EGLG, Rocky Flats, hc. 

Plan) Rocky flats 
903 Pad Mound, and East Trenches Area, @Perable Unit 

203.5.4 REASBEMBLY AND INSPECTION 

The clean, dry respirator facepieces should be 
reassembled and inspected in an area separate from the disassembly 
area to avoid contamination. The inspection procedures have been 
discussed; special emphasis should be given to inspecting the 
respirators for detergent or soap residue left by inadequate 
rinsing. This appears most often under the seat o f  the exhalation 
valve, and can cause valve leakage or sticking. 

0 

The respirator should be thoroughly inspected and all 
defects corrected. New or retested cartridges and canisters should 
be installed, and the completely reassembled respirator should be 
tested for leaks. 

203.6 XAINTENANCE AND REPAIR 

Maintenance personnel must be thoroughly trained. They 
must be aware of the limitations and never try to replace 

@ components or make repairs and adjustments beyond the 
manufacturer's recommendations, unless they have been specially 
trained by the manufacturer. 

These rostrictions apply primarily to maintenanco of the 
more complicated device8, especially closed- and open-circuit SCm, 

and more specifically, regulator valves and low prossures warning 
devices. These devices should be returned to the manufacturer or 
to a trained technician for adjustment or ropair, there should be 
no major problems in repairing and maintaining most respirators, 
particularly the commonly used air-purifying typo. 

An important aspect of any maintenance program is having 
enough spare parts on hand. Only continual surveillance of 
replacement rates will determine what parts and quantities should 

HS-203-10 November 1990 
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be kept in stock. It is desirable to have a recording system to 
indicate spare parts usage and the inventory on hand. 

For SCBA devises, the facepiece should be combined With 
the tested regulator and the fully charged cylinder, and an 
operational check performed. 

203.7  RESPIRATOR BTORAGE 

Damage and contamination of respirators may take place if 
they are stored on a workbench, or in a tool cabinet or toolbox, 
among heavy tools, greases and dirt. Freshly cleaned respirators 
should be placed in heat-sealed, ziplock, or other reusable plastic 
bags until reissue. Thoy should be stored in a clean, dry location 
away from direct sunlight. They should be placed in a single layer 
with the facepiece and exhalation valve in an undistorted position 
to prevent rubber or plastic from taking a permanent distorted 
"set. @@ 

Air-purifying respirators kept ready for non-routine or 
emergency used should be stored in a cabinet with Individual 
compartments. The storage cabinet should be readily accessible, 
and all workers should be made aware of its location, a8 is done 
for fire extinguishers. Preventing serious injury from the 
inhalation of a toxic substance depends entirely on how quickly 
workers can get to the omergency respirators. 

A chest or wall-mounted case may be used for storing SCBA 

for use in emergencies. Again, the location of SCBA should be 
well-known and clearly markod. Unlike fire extlnguhhors, however, 
they should be locatod in an area that will predictably remain 
uncontaminated. Putting on a SCBA in a highly contaminated 
atmosphere such as might be created by marsivo rmlmasa of a toxic 
material may take too long a time to perform aafoty In that area. 

D797.8/72 HS-203 =11 November 1990 
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Therefore, the first reaction should be to escape to an 
uncontaminated area, then put on the SCBA, that should be located 
there, and re-enter the hazardous area for whatever task must be 
done. Exceptions to this rule may be encountered, and only a 
thorough evaluation of the process and escape routes will permit a 
final decision about the correct storage location for S C ~ .  

Respirators should be stored in a plastic bag inside a rigid 
container. 

Workers who are adequately trained ahould develop a 
respect for respirators that will be an automatic incentive to 
protect respirators from damage. Besides providing better 

. assurance of adequate protection, this training will lower 
maintenance costs by decreasing damage. 

20308 RECORDKEEPING 

Records should be maintained to document that proper care 
and 'maintenance has been performed on respiratory protection 
devices. Records should indicate when and what was done to each 
respirator, and also by whom. 

0 

U . S .  Department of Labor, OSHA, Safety and Health for General 
Industry (29 CFR Part 1910) 
U,S. Department of Labor Occupational Safety and. Health 
Administration. 

Respiratory Protection 1910.134 

American National Standard, Practices for Respiratory Protection, 
ANSI 288.2-1980, American National Standard8 Institute. 

Birkner, L.R., Respiratory Protection A Manual and Guideline, 
American Industrial Hygiene ~ssociation, 1980. 
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OPERATING PROCEDURE NO. HS-501 

501.0 PERSONNEL D E C O N T ~ A T I O N  

501.1 GENERAL 

The objective of these procedures is to minimize the risk of exposure to hazardous subtanas. 
These procedures were derived from the US. Environmental Protection Agency (EPA), Office 
of Emergency and Remedial Response's (OERR) Interim Standard Operating Safety Guides 
(revised September 1982). This version of the guides is in a format that is more appropriate 
for use in the field. 

Decontamination procedures shall be communicated to employees, and implemented before any 
employees may enter areas on site where potential for aposure to hazardous substances aists. 

AU employees leaving a contaminated area shall be appropriately decontaminated; all 
contaminated clothing and equipment leaving a amtamhated area shall be appropriately 
disposed of or decontaminated. Decontamination procedures shall be monitored by the Site 

Safety and Health Officer (SSO) to determine their effediveness. When such procedures are 

found to be ineffectkc appropriate steps shall be taken to correct any deficieacies. 
Decontamination shall be performed in geographical areas that will minimize the aposure of 
uncontaminated employees to contaminated employees or equipment. Employees whose 

nonimptrmeable clothing b m e s  wetted with havlrdous substances shall immediately remove 
that clothing and proceed to shower. "le Clothing shall be disgosod of or decontaminated 
before it is removed from the work zone 

@ 

The procedura for deccmtamiriating personnel upon leaving the contaminated area are 

addressed for each of the EPA, OERR designated lev& of protection, excluding Level D. 
m i d  components of Levels B, C and D are provided in Section 7.22, Personal Protecthe 
Equipment Levels, of this health and safety plan. Adjustments may be required in the 
decontamination line configurations and procedures if ensemble components other than those 

specified in the health and safety plan are used. 
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If personnel decontamination is to done in a manner not addressed in this SOP, those a 
decontamination procedures must be formally established and all concerned employees briefed. 

Procedures are given for complete and abbreviated amounts of decontamination for each level 
of protection other than Level D. Gomplete decontamination procedures for all levels of 
proteaion will normally consist of 17-18 steps depending upon the PPE ensemble. Each station 
emphasizes an important aspect of decontamination. Utilizing all 17-18 stcps will ensure that 
contaminant removal is as complete as feaslble under field conditions. Abbreviated p d u r e s  
are provided for situations when complete decontamination and removal of all personal 
protective quipment is not necessary. Examples of such situations include having to achange 
breathing air bottles, taking a work break required to minimiEe heat stress, and when PPE 
ensembles other than those specified in the health and safety plan are employed. The 
abbreviated procedures are not suitable for work accomplished inside the 903 Pad (IHSS No. 
112) or any other area wherein radiological contamination is detected as work progresses. 

. 

1 

0 Decontamination lines are site-specific since they are dependent upon the contaminant species 

present, the degree of contamination, the specific items of PPE worn, and the type of work 
activities on site. Procedures specified herein may be modified by the S O  as the need arises. 
All modifications must be approved by the site manager. Normally, a phosphate-fice soap in 
potable water solution will be used as the wash medium for personnel decontamination. When 
the decontamination line is no longer required, contaminated wash and rinse solutions and 
disposable articles must bc contained and disposed of. 

Radiological monitoring aa d c s u i i  in EG&G, Radiologid Operating Iastnraions, wiU be 
conducted for peno~el  and quipment departing all exclusion zona  established in accordance 
with Title 29 Code of Federal Regulations (CFR) Part 1910.120, Hazardou~ Waste Operations 
and Emergency Response. 

. 

An exclusion zone’s location determines who will conduct the monitoring EG&G Radiation 

Protection Technicians (RPT) will monitor all p e r s o ~ e l  and equipment departing an d u s i o n  
tone that has been established within a controlled enUy area designated by EG&G to iimit 

( - 1 ~ l W o r l r ~ m )  
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exposures to radioisotopes (Le., 903 Pad). A contractor supplied S O  or Health and Safety 

Technician (HST) working for the SSO and assigned to a specific field team will conduct 

precautionary monitoring Precautionary monitoring is d e s a i i  in Appendix A of this SOP. 
If an SSO or HST finds contamination levels greater than 250 counts per minute (cpm), all 

personnel and equipment will remain at the d u s i o n  zone until an EG&G RIT arrives and 
8ssesses the situation. 

The Contractor supplied SSO/HST wiU be responsible for completing Form 12, Personnel 

Decontamination Record. 

501.2 EQUIPMENT 

The types and amounts of decontamination required are largely dependent upon the types and 
amounts of contaminants that also dictate the ensemble being worn. herefore, selection of the 
correct decontamination procedures and equipment iS based upon the level of PPE being worn. 

Table 1, Equipment Needed To Perform Decontamination Measures For Lev& B, and C, and 0 
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Table 2, Equipment Needed to Perform Abbreviated Decontamination Meawes for Levels 
B and C, define equipment necessary to implement procedures established by this SOP. 

501.3 LOCATION OF DECONTAMINATIONLINES 

Decontamination facilities (excluding showers and change rooms) will be located in the 
Contamination Reduction Zone (CRZ), that is, the area between the Exclusion Zone (the 
contaminated area) and the Suppon Zone (the’clean area) as shown in Figure 1.  

501.4 CONFIGURATION OF DECONTAMINATIONLINES 

Decontamination procedures must provide an organized process by which levels of 
contamination are reduced. The decontamination process will consist of a series of 
procedures performed in a specific sequence. That is, outer, more heavily contaminated 
items (for example, outer boots and gloves) will be decontaminated and removed first, 
followed by decontamination and removal of inner, less contaminated items (such as. jackets 
and pants). Each procedure should be performed at a separate station in order to prevent 

cross contamination. The sequence of stations is called the decontamination line. 
0 

Stations should be separated physically to prevent cross contamination and should be 
arranged in order of decreasing contamination, preferably in a straight line. Entry and exit 
points should be conspicuously marked. 

Decontamination lines for personnel wearing various levels of protection are provided in 
Figure 2, Decontamination Layout - Level B Protection; Figure 3, Decontamination Layout - 
Level C Protection; Figure 4, Abbreviated Decontamination Layout -Level B Protection: and 
Figure 5 ,  Abbreviated Decontamination Layout - Level C Protection. 
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TABLE 1 
EQUIPMENT NEEDED TO PERFORM DECONTAMINATION MEASURES 

FOR LEVELS A, B, AND C . 

Sution I: 

Station 2: 

Staiion 3: 

Station 4: 

Station 5: 

Sution 6: 

Station 7: 

Sirtion 8: 

Sution 9:  

a. Various Sizm Containen 
b. Ptmic k n  
c. Flaaic Dm0 Cloths 

a. Conuincn (20-30 Gallom) 
b. Dccoa Solution or Deterpent Water 
c. 2-3 -Handled, Son-Bridled 

k N b  &rhea 

a. Cowinen  (20-30 gal lo^) 
OR 

b. Water 
E. 2-3 Long-Handled. Son-Bristled 

High-Rcuurc Spny Unit 

ScNb BIurhel. 

a. Containen (20-30 G i l l o ~ )  
b. Plastic Limn 

a. Corninen (20-30 C~IION) 
b. Plastic Linen 
c. Bench 01 Stools 

a. Conuiacn (20-30 G ~ ~ o N )  
b. Plauic Linen 

a. Conta inn  (20-30 C~IION) 
OR 

High-Rcuure Spay Unit 
b. Water 
C. 2-3 Lo@hdhd.  Sol\-Briakd 

SCNb B N h @  

*BNrhea will no( br uwd IO remove ndidgical  c ~ a r m i ~ t i o a  lmm ban akin. 

S U l h  1 0  

Station 11: 

Station 12: 

Sution 13: 

futen 14: 

S t a h  IS: 

Station 16: 

Sution 17: 

Station 18: 

Sutian 19: 

a. Conuiacn (20-30 Gallom) 
b. PlrmicLinen 
c. Bench or Stools 
d. BoocJack 

a. Rack 
b. Dmp C k h r  
E. Bench or Stoola 

a. Tablc 

1. Ls in  or Bucket 
b. &con Solution 
E. Smll fable 

a. Water 
b. Lain or &ckc 
E. Smrll Tablc 

a. Conuinen (20-30 Callom) 
b. Ptstic Linen 

a. Conlaicwn (20-30 Gallons) 
b. Plraic Linen 

a. Conuincn (20-30 C~IION) 
b. PtnKLincn 
c. Radiation kkmil0r 

a. Watw 
b. Soap 
e.  SmnllTable 
d. Lain  or Bucket 
e. Showcn 
f. Towela 

0. hiring Room is Needed 
b. Tahles 
C. &in 
d. Lacken 
e. Clahs 

L I 



Health & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats 
Plant Phase II RFYRI 903 Pad Mound, and East Trenches Area, (Operable Unit 
2 )  Rocky Flats Plant April 1991 
Document Control Number: RF/RMRS-97-079 Revision 0.0 
EGBG, Rocky Flats, Inc. 

TABLE 2 
EQUIPMENT NEEDED TO PERFORM ABBREVIATED DECONTAMINATION 

MEASURES FOR LEVELS A, B, AND C 

Station 1: a. 
b. 
C. 

Sution 2: a .  
b. 

d: 
C. 

Station 3: a. 
b. 
C. 

Vaciour Size Conuincn 
Plastic Linen 
Plastic Drop Cloths 

Conuinen (20-30 Gallons) 
Decon Solution 
Rinrs Water 
2-3 Loq-Handled. Son-Brialcd 
ScNb BNrhcI. 

Conuimn (20-30 Gallons) 
Plastic Linen ' 

Bench or Stools 

*Bm~her will ne1 be u r d  to remove radiological conurnination form bare skin. 

Station 4: 

Sutmn 5 :  

Sution 6: 

Station 7: 

a. 

b. Tape 
C. BoolCovcn 
d. Glover 

Air Tanka or Maakr and 
Clnridger Depending Upon Level 

a. Containen (20-30 Gallons) 
b. Plaaic Linen 
e. Bench or Siools 

a .  PIaaic Shccti 
b.  Basin or Buckct 

d. Bench or Stooli 
E .  sorp and Tovclr 

a.  Water 
b .  Soap 
E .  fabler 
d. W a h  Lain or Bucket 
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FIGURE 1 

SITE WORK ZONES 

Woodward-Clyde Consultants 

Contamtnatlon Reduction Corridor. 

I Contamation Reduction Zone (CRZ). 
I 

Exclusion zone. 

Note: Area dhrensions not to scale. Distances between points may vary. 
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FIGURE 2 
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5015 PROCEDURES FOR PERSONNU DECONTAMINATION 
0 

Decontamination procedures must provide an organized process by which levels of contamination are 
reduced. The decontamination process should consist of a series of procedures performed in a specific 
sequence. For example, outer, more heavily contaminated items (such as, outer boots and gloves) should 
be decontaminated and removed ht, followed by decontamination and removal of inner, less 
contaminated items (such as, jackets and pants). Each procedure should be paformed at a separate 
station in order to prevent cross contamination. The sequence of s!ations is called the decontamination 
line. The procedure (such as boot wash) to be accomplished at a given station will be clcarIy indicated so 
that a person at that station knows what is required. Decontamination procedures for various levels of 
protection are provided in Table 2, Procedures for Level B Decontamination; Table 3, Procedures for 
h e l  C Decontamination; Table 4, Abbreviated Procedures for Level B Deoontamhation; and Table 5, 

Abbreviated Procedures for Level C Decontamination. These procedures are for situations which warrant 
the maximum amount of PPE items for a given PPE level as specified in the health and safety plan. 
Certain operations may require a variant of the specified PPE ensembles which will rquire a modification 0 in the decontamination procedures. 

AU equipment and fluids used for decontamination must be decontaminated and/or dispoad of prqxriy. 
Buckets, brushes, clothing, tooh and other contaminated equipment will be Couected and deumtaminated. 
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TABLE 2 
PROCEDURES FOR LEVEL B DECONTAMINATION 

Suiion I :  Segregated Equipment Drop 

Station 2: Booc Cover and Glove Wash 

Station 3: 8001 Cover and Glove Rime 

Station 4: Tape RCIIWV~I 

Station 5 :  Boot Cover Removal 

Station 6: Outer Glove Removal 

Station 7: Suit and Safety Booc Wash e 
Station I :  Suit. SCBA. Boot. and Glova Rime 

Station 9: Tank Change 

krtion 1 I : Splrsh Suit ( a b  ai  nnnax) 

Removal 

sution 12: Inner Glove Warh 

Station 13: . Inner Gbvo Rim 

1. 

2. 

3. 

4. 

5. 

6.  

7. 

8. 

9. 

Deposit equipment uwd on site (ccnln. 
vmpling dcvicei and containers. 
monitoring instlumcntr. n d b .  cliplxudr, 
CIC.) on phnic drop clolhr or in diflcnn! 
comainn with planie limn. Segrrpation 
ai the drop reducer the prnhahiliiy nC cmrr 
comamimation. 

&rub m e r  boa Coven and glover with 
decon solution or dcierpcnt and water. 

Rime off decon dution Cmm station 2 
using copiour amnunti oC water. 

Remove tape arwnd hcrotr and glnver ant1 
deposit in container with plomic liner. 

Removc bot* cnven and &posit in 
cocluincr with plastic lincr. 

W a h  chcmicrl-reaiarn! rplrrh wit. SCBA. 
glover and u k l y  bools. scrub with long- 
handled rruh bNrh and decon dutinn. 
Wnp SCBA rcplatnr (if kli m n i e d  
type) with planic to keep aut water. Wash 
backpack aurmbly with qonyer or cltuhr. 

R i m  off dccan wlution using coppiour 
amounts of vairr. 

ir vorter ICOWS orc~u.ion IO change 
air unk, thu ir h e  lam arp in Ihc 
dccoaumi~tioo pmcddum. Wnrkrr'r air 
unt is exchrngcd. mw outer gluvci and 
baa coven put on. and joinla upcd. 
Worker mum IO duly. 

12. 

13. 

Wash inner glover with dwnn aolutMm. 

Rime inner plnvcr with water. 
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TABLE 2 
(Continued) 

Station 14: 

Station IS: 

Station 16 

Siaiion 17: 

Station 18 

Facepiem Remoyal 14. Remote (JCepkCe. & p i 1  in container 
with plutic liner. Awid touching face 
with fingcn. 

Inner G l o w  Removal 

Inner aothing Removal 

Rcld Wash 

Redress 

u. Rem- inner g l o w  and dcpasit in 
container with liner. 

16. Rem- inner clothing. Phcr in 
container with liner. Do not y u r  inner 
clothingolf site since ihere'is a possibility 

. .  that small amounts of conurninanis 
might ha* been imnrlerrcd in mnoring 
the fully enapruhiing suit. Radiation 
monitoring Will be done hcrc.. 

17. Wash hands and face if shorvcr is no1 
available. 

18. Proceed to showen and pui on ckan . clothes. 

'tf radiological contamination i s  found the s o  will p d d e  innrunions for decontJminJtion. 
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TABLE 3 
PROCEDURES FOR LEVEL C DECONTAMINATION 

Station I : Segregated Equipmcnl Drop 

Station 2: , Boot Cover and Clove W a h  

Station 3: Boo! Cover and Glove Rinn 

Station 4: Tape Removal 

Station J: Bool Cover Removal 

Station 6: Outer Glove R c ~ v a l  

Station 7: Suit and Boot Wash ~@ 
Slrtion 8: Suit and W. and Glove Rime 

Station 9: Caniner or Ma& chrnpc 

Station I I : Spbh  Suit (auch 68 mmnX) 

R e m i  

Suiioa 11: Inner Glow Wrrh 

Station 12: Inner Gbve Rim0 

Station 13: Facepiece Removal 

Station 14: Inner Glove Removal 

1. Dtpasi~ quipmcnt used on rite (mols. 
rrmpling devices and containers. 
monitoring inarumerur. radios. clipboards, 
e=.) on plrmic dmp c b h  or in diffcreru 
containen with plrmic lincn. Segregation 
at rhc drop reducer L e  prduhility of cmu 
C O m r f l 6 M I b f l .  

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

I I .  

Scrub ouler boa cOwn and gloves with 
decon nolution’br d e t e ~ e ~  and water. 

R i m  OK dccon dution from nation 2 
using copioua amou1111 of water. 

Remove tapc a m n d  
dcpoul in conuincr with pbmic linw. 

Remove hoc* coven and deposit in 
contaimr with plastic liner. 

and glmer and 

Remove outer glove# and d e w i t  in 
coauinrr with plauic limr. 

Wash nplah suit. plover. and ufcty h s .  
Scrub with long-handled rCNh hrush and 
decon solution. 

R i n r  off &con dutidn using water. 
Reput as many timer as m e r u v .  

If worker laws rxclurion LOW IO chrngc 
crnincr (or mask). this is L e  bn ncp in 
rhc dccnnuminrtion~pmcedurr. Wnrkcr’r 
mniacr is e x c b n g d .  new wtcr yliwes 
a d  boa coven pu4 on. a d  ~ i r u a  taped. 
chon worker mums to duty. 

Wrh ruiPInco of Iwlper. r e m e  plrah 
suit. Dqmait 
ia contairwr vith pluic limr. 

I I .  

12. 

Wash inner #low1 with &con rdation 

Rinse inncr gbvcr with water. 

13. Rcmovr Iaecpiccc. Rqdt in cnnmirr 
Avoid twh inp  face vich pbnic lirwr. 

vid rqen .  

14. 
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TABLE 3 
' (Continued) 

Station 15: Inner Clothing (such 8s t v k )  

Rem& 

Station 16 Field W a h  

Station 17: Redress 

u. Removcclothingwkd with perspintion 
and place in 
lined container. Do not M a r  inncr 
dothingoffsite t i n e  them i a  p i h i l i l y  
that small amounts of roniaminanir 
might ha= been transferred in  removing 
the fully ennpsulaiing suii. Radiation 
moniioring wil l be done hem. 

16. Wash hands and fa= if shower is not 
available. 

17. 

'If ndiological contamination L found the .SO will provide instmaions for derontaminaiion. 

Proceed to r h m r  and. pui on clcan 
clothes. 

e 
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TABLE 4 
ABBREVIATED PROCEDURES FOR LEVEL B DECONTXhlJNATION 

Sution I :  Equipment Dlop 

Sution 2: Outer Gamwcu, Boar, and G~OVCI 
chemical- 
Walh and Rim 

Station 3: Outer Bo01 and Glovc Removal 

Station 4: Tank Change 

a Suiion 5: Boou, G~OVCB. and Outer Garment 
glover 

Removal 

Station 6: SCBA R e m r l  

Station 7: Monitor 

Sution I: Field Walh 

1. Drporit cquipmm uscd on nile (tools. 
umpling devices and containers. 
monitorhg insrumenis, ndior. clipboards. 
aic.) on plastic drop cloths. Segregation SI 

the drop d u c e s  Ihc pmbabiliiy of cmsa 
C O n U l l l i M I h O .  

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Scrub outer booo. wlcr gloves and 

Kl imcl l  rphlh &it with dcvon mlulion or 
deteqcni and water. Rinse OK using 
copious ~IIIOUM~ of water. 

RCITIOVC outer b a r  and glover. D c p r i l  
in container wilh plauic liwr. 

If worker leavcr exclusion mm t o  change 
air Ud. thir ir the. Iau nep in the 
dcconuminrlion procedure. Worker's air 
unk is exchanged. NW outer glover a d  
bool coven put on. joiwa taped and worker 
return to duty. During hoc weather 
openlions. cool down matiam m y  bc %I 

up PriIhin this am.. 

Boar. chemical-rcsiarcu splash mil. inner 

mmoved and deposited in rpante 
conuinun l i r d  with p&aic. 

SCBA backpackmd facepiecearc removed 
(avoid touching face with fingem). SCBA 
-led on pIa& ahwtr. 

bdu t ion  hlonitoP 

Hand8 o d  lace arc thoroughly washed. 
Yunrcr as 11011 ao pouible. 
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TABLE 5 
ABBREVIATED PROCEDURES FOR LEVEL C DECONTAhIMATlON 

Station 1: Equipma D q  . I .  

Station 2: Outer G a m a .  Boar. and Glover 
splash wit 
Wash and Rima 

Station 3: Outer Bool and Clove Removal 

Station 1: Crniaer or Mask Chrnge 

Station 5 :  Boot;. Clover. and Outer Ganncnt e glover 
Removal 

Station 6: Facepiece R c ~ d  

Station 7: Monitor 

Station 8 :  Field Wash 

1. 

3. 

4.  

5. 

6. 

7. 

8 .  

oITndidopicsll contamination ia found rha S O  will prwidc iMnvti0nr for dcsoarmi~th. 

Deporit equipmcm umsd on site (tools. 
sampling devices and containers. 
monitoring Lur~mnti. ndior. cliphornis. 
ac.) on phnic dmp Cl&. Scgh?glliOn i t  
Ihr drop =duces rhc pmbrhility nl emu 
conuminrtion. 

k N b  Q1Wr b m r .  outer glover. and 

vith docondutionor delerpem and water. 
Rime ofl  using copiour amounts nr water. 

Remove outer b m t s  and ylover. 
in comrincr with plraic liner. 

Reparit 

If M e r  haver exclusion ZOM to change 
canister (or nusk). thir ir the Ira uep in  
(he dcconuminalion procedure. Workcr'r 
unioer u exchanged. new outer glover 
and boa c o v e n  put on, joints taped. a d  
worker hlumr lo duty. Dunnp hot 
weather opcnt+. cool down firtione nuy  
be Y( up within thin BNJ. 

Bootr. chemical-rcainaa splash mil. inner 

mnoved and dcporited in upante 
containen lincd with plrmic. 

FIccpicce m rrmavcd (avoid touching face 
with lingen). Facepiace deputed on 
pknic h r e t .  

Radimtioa Momtor. 
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501.6 EMERGENCY PROCEDURES 

In general, emergency procedures established by the applicable health and safety phn apply. 

501.6.1 M e  Threatening Injuries 

In an emergency, the primary anccrn is to prevent the 1- of Iife or scvefc injwy to site pusonnd If immediate 

medical treatment is required to save 8 tile or limb, ' 'onwillbedelaycduntiltheviuimisstabilized 
If decontamination is to be delayed, wrap the victim in blankets, plastic, or rubber to reduce contamination. 
Emergency response personnel should be alerted to the potential contambation. 

501.62 Nonthreatening Injuries 

If the injury docs not threaten life or limb, routine deantamination procedures should be used. 

501.63 THERMAL !X'RESS 

@ ~ If an emergency due to a heat-dated ilIncss develops, proteaivt dothingrhodd be removed from the vi& as soon 
as possible to reduce the heat stress, and emergency proccdurcs for heat stress should be implemented immediately. 

501.7 DOCUMENTATION 

The amount and type of documentation maintained is dependent upon type of operatio0 in progrtss. 

501.7.1 Routine Operations 

An EG&G RPT will be contacted immediately if a Ludlum Model 12-lA count rate met= indicates the presence 
of radioactive materials in 8 amtrolled cntry area d&nated by EG&G to Limit arporuru to radioisotopta. The 
RPT will verify the presence of rrdioactive materials and complete the pertbeat forms as spcdfd in EG&G ROI. 
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PERSONNEL, DECONTAMINATION RECORD 

P u s o ~ o e l  laside Exdusion Zone 
Name Pasition 

Team Leader 
H&S Technician 
Driller 
Driller's Helper 
Air Technidan 
orha, specify 

Assigned Task (check appropriate task) 
- Well Construction - Well Development 
- Sod B o w  - Surfldal soil sampling 

Operable Unit - 
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Fonn 12 I 

Ambient Air 

Instrument Used Higher M w u n m e a ~  
Instnrment used Higher Measurement 

LkcontaminatJon (descn'be by reference to a figure and table provided in SOP or attach a diagram of layout with 
a description of the procedure) 

Layout described in Fwe 

Procedure described in Table - 
Addltlonal Remarlu (include description of any emergency dcumtamination accomplished and summary of RPT 
actions if previously unsuspected radio1ogka.I contamination was found and names of pers~nnel or equipment found 
to be radiologically contaminated as well as name of RPI' that responded to the site) 

Completed by Date Subcontractor 
(Name and Phone) 



r 
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APPENDIX A 

PRECAUTIONARY MONITORING 

A-1 
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1. PURPOSE 

To establish personnel monitoring requirements for radioactive contamination. 

2. SCOPE 

This instruction defines the use of instruments for personnel contamination monitoring criteria for personnel 

contamination, and management of contaminated personnel. 

3. GENERAL 
3.1 If a radiological occurrence involves a combination of conditions, response actions shall bc takcn in the 

following priority: 

Critical injury or illness 

Skin contamination 

Noncritical injury or illness 
Possible inhalation of radioactive material 

a 3.2 Emergency medical care of critically injured or ill personnel shall take precedence over radiological actions. 

3.3 Care shall be exercised in transporting contaminated personnel to minimize the spread of contamination 

outside of the exclusion zone. A blanket or other material will be uscd to cover a contaminated person that 

leaves the exclusion zone. 

4. INSTRUCTIONS . 

4.1 Monitoring of personnel for contamination shall be performed in the hollowing situations: 

Whenever leaving a Controlled Area designated by EG%G such as the 903 Pad. 

Whenever exiting a Contaminated Area as indicated by environmental monitoring conduacd as licld 

work progressed. 

4.1.1 Alpha contamination monitoring shall be.pcrfonned as follows: 

The h d l u m  Model 12-lA Sunny Meter with an Air Proportional Detector shall bc used. 
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0 The detector shall be held within U inch of the body or clothing surface and mavcd slowly, i.c., ahout 

1 inch per second. 

To the extent practical, dothing wrinkles shall be smoothed prior to monitoring. 

0 The instrument scale selector control shall be set to the range appropriate for measuring levels of 

contamination. 

0 Visual or audible instrument response shall be used to determine the presence of contamina!ion. 

Skin’or clothing shall be considered contaminated if the detectable radioactivity is grcatcr than 250 

cpm. 

4.1.2 Precautionary monitoring shall consist of a whole-body sumy. A whole-body survey shall bc conducted 

front and back as the individual being surveyed stands with lee  spread and arms extended out from the 

shoulders as the probe is moved over the following a r e a  or articles: 

Head (pause at mouth and nose) 

Neck and shoulders 

Arms (pause at each elbow) 
Hands (pause at palm and back) 

TLD and security ba$e 

Respirator, exterior, interior, cartridge, and straps 

0 Chest and abdomen 
Back, hips, and scat of pants 

Legs ( p a w  at each knee) 

Pant cuffs (paw) 

e Shoe cover bottoms 

Shoe tops 
Shoe bottoms (pause at sole and heel) 

4.13 An EG&G RPT and the SSO shall be contacted if greater than 2 9  cpm is deteaed aficr mmplction of 

the personnel decontamination procedures. The individual found to be contaminatcd and thc individual 

that performed the monitoring will remain at the personnel dcconiamination station. e 
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OPERATING PROCEDURE NO. HS-SO9 

509.0 SAFETY GUIDELINES FOR DRILLING I N T O  SOIL AND ROC- 

so9 . 1 PURPOSE 

The purpose of this operating procedure is to provide 
guidelines for safe conduct o f  drilling operations with truck- 
mounted and other angine-powered, drill rigs. The procedure 
addresses off-road movement of drill rigs, overhead and buried 
utilities, use of augers, rotary and core drilling, and other- 
drilling operations and activities. 

509.2 APPLICATION 

The guidelines shall be applied in all WCC/WCFS projects 
in which truck-mounted, or other engine-powered, drill rigs are 
used. The guidelines are applicable to WCC employees and WCC award 
rigs. For drill rigs operated by contractors, drill rig safety is 
the responsibility of the contractor. 

509.3 REBPONBIBILITY AM) AUTRORITY 

Drill rig safety and maintenance Bs the fcsponsPbPPfty of 
the drill rig operator. 

HAS -PRO 5 0 9 e HS ,509-1 November 1990 
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509.4 

1. 

2 .  

3. 

4 .  

SAFETY QUIDELINES 

309.4.1 LIO-NT OF DRILL RIGS 

Before moving a rig, the operator must do the following: 

To the extent practical, walk the planned route of travel 
and inspect it for depressions, gullies, ruts, and other 
obstacles. 

Check the brakes of the truck/carrier, especially if the 
terrain along the route of travel is rough or sloped. 

Discharge all passengers b8fore moving on rough or steep' 
terrain. 

Engage the front axle (on 4x4, 6x6, etc. vehicles) before 
traversing rough or oteep terrain. 

Driving drill rige along the aides o f  hills or 
embanbents ohould be avoided: however, if side-hill travel becomes 
necessary, the operator must conservatively evaluate the ability of 
the rig to remain upright while on the hill or embankment. The 

' possibility that the presence of drilling tools on the rig may 
reduce the ability of the rig to remain upright by raising the 
center of mass 02 the rig must be considered. 

-8, ditches, road curbs, and other long 
obstacles should be normally approached and driven 
not at an angla. 

When close lateral or overhead clearance 

and horizontal 
over oquarely, 

s encountered 
the driver of the rig should be guided by another porson on the 
ground. 

HAS-PROS 09 e Hs-509-2 November 1990 
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Loads on the drill rig and truck must be properly stored 
while the truck is moving, and the mast must be in the fully 

@ lowered position. 

After the rig has been positioned to begin drilling, all 
brakes and/or locks must be set before drilling begins. If the rig 
is positioned on a steep grade and leveling of the ground is 
impossible or impractical, the wheel of the transport vehicle 
should be blocked and other means of preventing the rig from moving 
or topping over employed. 

509.5 BURIBD AND OVGnrnrln UTILITIES 

The location of overhead and buried utility lines must be ' 
determined before drilling begins, and their locations should be 
noted on boring plans or assignment sheets. 

When overhead power lines are close by, the drill rig 
mast should not be raised unless the distance between the rig and 
the nearest power line is at least 20 feet or other distance as 
required by local ordinances, whichever is greater. The drill rig 
operator or assistant should walk completely around the rig to make 
sure that proper distance exists. 

When the drill rig is positioned near an overhead line, 
the rig operator should be aware that hoist lines and power lines 
can be moved towards each other by wind, When mecessary and 
approved by the PM and the utility, powerlines may be shielded, 
shut down, or moved by the appropriate personnel. 

HAS-PROSO9 a HS-509-3 November 1990 
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509.6 CLEARING TEZ WORK AREA 

Before a d r i l l  r i g  is positioned t o  d r i l l ,  the area on 
which t h e  r i g  is t o  be positioned should be cleared of removable 
obstacles and the r ig  should be leveled if sloped. The 
cleared/leveled area should be la rge  enough t o  accommodate the  r i g  
and suppl ies ,  

509.7 SAP1 U8E OF AUGERS 

Never place hands o r  f ingers  under the bottom of an auger 
f l i g h t  o r  d r i l l  rods when hois t ing  the augers o r  rods over the top 
of another auger o r  rod i n  the ground o r  other hard surfaces,  such 
a s  the d r i l l  r i g  platform. 

Never allow feet t o  get under the auger o r  d r i l l  rod 
while they are being hoisted. 

When d r i l l  is rotating, s t ay  clear of the d r i l l  s t r i n g  
and other rotat ing components of the drill r ig .  Never reach behind 
o r  around a rotat ing auger f o r  any reason. 

Move auger cu t t i ngs  away from the auger w i t h  a long- 
handled shovel o r  8pade; never use hands o r  feet. 

Never clean an auger attached t o  the drill r i g  unless t h e  
transmission is i n  neut ra l  o r  the engine f o  off,  and the auger has 
stopped rotating. 

SO9.8 BIVE U8t OI TOOL6 ' 

OSHA regulations regarding hand to018 should be observed 
i n  addition t o  the guideline8 provided below: 

e HS-509-4 November 199 0 
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1. Each tool should be used only to perfom tasks for which 
it was originally designed. 

2 .  Damaged tools should be repaired before use or discarded. 

3. Safety goggles or glasses should be worn when using a 
hammer or chisel, Nearby co-workers and by-standers 
should be required to wear safety goggles or glasses also 
or to move away. 

4. Tools should be kept cleaned and stored i n  an orderly 
manner when not in use. 

Safety rules described in 29 CFR 1926.552 and guidelines 
contained in the Wire RPE Usergs Manual published by the American 
Iron and Steel Institute shall be used whenever wire line hoists, 
wire rope, or hoisting hardware are used. @ 

509 . 10 PROTECTIVE OEAR 

Items listed below should be worn by all members of the 
drilling team while engaged in drilling activities, 

HAS-PRO509 

0 Hard Hat: 
o Safety Shoes (shoas or booto with stael toes and 

shank.); and 
0 Cloves. 

HS-509-5 November 1990 
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Items listed below should be worn when conditions warrant 
their use. Some of the conditions are listed after each item. 

1. otv  QOUUlOS or Ql- Use when: (1) driving pins in 
and out of drive chains, (2) replacing keys in tongs, (3) 
handling hazardous chemicals, (4) renewing or tightening 
gauge glasses, (5) breaking concrete, brick, or cast 
iron, (6) cleaning material with chemical solutions, (7) 
hammering or sledging on chisels, cold cuts, or bars, (8) 
cutting wire lines, (9) grinding on abrasive wheels, (10) 
handling materials in powered or semi-powered fom, (11) 
scraping metal surfaces, (12) sledging rock bits or core 
heads to tighten or  loosen them, (13) hammering fittings 
and connections, and (14) driving and holding rivets. 

2 .  etv B e l t s  and Safety belts and lifelines 
should be worn by all persons working on top of an 
elevated derrick beam. The lifeline should be ..cured at 
a position that will allow a person to fall no more than 
eight feet. 

. 3. u 0  V o s m  Use for work over water. 

SO9 e 11 TRAPPIC SAIlGTY 

Drilling in streets, parking lot8 or other areas of 
vehiculartraffic requires definition of the work zones with cones, 
warning tape, etc. and cbmpliance with local police requirements. 

@ HAS-PRO509 HS-509-6 November 1990 
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SO9 12 

1. 

2. 

3 .  

FIRE 8APtTY 

Fire extinguishers shall be kept on Or near d r i l l  rigs 
for fighting small fires. 

1 

If methane is suspected in the area, a combustible gas 
instrument (CCI) shall be used to monitor the air near 
the borehole with all work to stop at 25 percent of the 
Lnwer Explosive Limit. 

Work shall stop during lightning storms. 

/H&S2 
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OPERATING PROCSDURS HO. 88-510 

510 0 SAFETY PROCEDVRES FOR TIWICH CONSTRUCTION AND OTHER 

EXCAVATING OPERATIONS 

510 1 PORPOBE 

* This procedure contains general safety requirements for 
excavating and trenching operations and work performed therein. 
The requirements are consistent with standards established by the 
Occupational Safety and Health Administration (OSHA) and described 
in 29 CFR 1926.650. The detailed OSHA standard was effective in 
January 1990 and should be consulted before design of a shoring. 
system or questions regarding a sloping option. 

510.2 PRIMARY RESPONSIBILITY 

The WC project manager is responsible for ensuring that 
employees of WC and of firms contractad by WC comply with the 
requirements 

WC employees are responsible for not entering improper 
. trenches or excavations. 

510.3 APPLICABILITY 

This procedure i8 applicable to all WC projects in which 
trenching or other excavating operations, exclusive o f  boringc, are 
entered by WC personnel or personnel employed by firms under 
contract to We. It is almo applicable to WC projectri requiring wc 
personnel or personnel of fkm8 under Contract to WC to enter 
trenches and other types of excavations. 

HAS-PRO510 a Hs-510-1 November 1990 
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The best approach for avoiding the detailed trenching 
requirements is to perform sampling and other procedures without 
entry into excavations. Use of a backhoe to bring up samples, use 
of long-handled sampling devices, and similar techniques are 
recommended. 

510.4.1 PRELIXI#ARY REQUIREXENTB 

Certain government agencies (e.g. California) require a 
permit to perform excavation operations. 

Before digging, determine or have the client determine if ' 
underground installations, such as mewer, water, fuel, or 
electrical lines are to be encountered, and if 8 0 0  determine the 
exact locations of the lines. Information can be obtained by 
contacting Underground Service Alert (consult local telephone 
directory for toll-free number), local utility compan~es, and the 
owner of the property on which excavating operations are planned. 

Trees, boulders, and other surface enc\11pbrances, located 
so as to pose a potential hazard to employees must be removed or 
made safe before the operation begins. 

510.4.2 PLACtntNT O? tXCAVATLD XATIRIALS 

Excavated materials must be placed at leaet two feet back 
from the edge of the excavation and precautions must be taken to 
prevent the materials from falling into the excavation. 

HAs-PFzO510 e HS-510-2 November 1990 



Health & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats 
Plant Phase il RFI/FU 903 Pad Mound, and East Trenches k e a ,  (Operable Unit 
2) Rocky Flats Plant April 1991 
Document Control Number: R F M S - 9 7 - 0 7 9  Revision 0.0 
EGBG, Rocky Flats. Inc. 

510.4.3.1 BBORXNO AND SLOPING 

Trenches in which personnel are required to work must be 
shored or sloped if the depth of the excavation is five (5) feet or 
more. When a shoring system is usedo it shall consist of hydraulic 
shores or the equivalent, with sheathing or sheet piling as needed. 
Trench boxes are also permitted. OSHA uses a soil classification 
system to determine the allowable slopes for trenches. The shoring 
system must be properly designed and installed to sustain all 
existing and expected loads. For details on shoring and sloping, 
consult 29 CFR, Subpart P, Section8 1926.650 to 1926.653. 

When work is to be performed in any excavation, safe 
access to the excavation must be provided by means of ladders, 
stairs, or ramps. Trenches four or more feet deep must have 
ladders spaced no less than 25 feet apart, and the ladders must 
extend at least three feet above grade. 

a 

A t  sites where oxygen deficiency or hazardous 
concentrations of flammable or toxic vapors OP gases may be 
encountered in excavations, the atmosphere in the excavations must 
be tested by the project safety officer or other qualified person 
before work in an excavation begin8 and at appropriate intervals 
afterward. 

H3\s-PR0510 0 HS-510-3 November 1990 
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510.4.4 INSPICTION OF EXCAVATIONS 

Excavations must be observed daily by the project or site 
safety officer. If no safety offjcer has been assigned to the 
project, hspmztdd3nS must be made by the project manager or his 
designee. If evidence for potential cave-ins or slides is 
apparent, all work in the excavation must be. suspended until 
necessary steps have been taken to rsafeguard employees. 

When vehicles or heavy equipment must operate near an 
excavation, the sides of the excavation must be shored or braced.as 
necessary to withstand forces exerted by the superimposed load and 
the earth pressure. Stop logs or other types of secure barriers 
must be installed at the edges of the excavations. 

51004.6 BILL-BOTTOH PIER BOLES 

Employees entering drilled pier holes must be protected 
by a casing proportioned to sustain the maxhaum stresses imposed by 
earth and water or slurry that extends the full depth of the shaft 
and to the bottom of the bell, A safety cage or a ahoulder harness 
secured to a full-time tended lifeline shall be required for entry 
and exit. 

510.4.7 BLUWIS A#D lkALXmY8 

Walkways or bridges with standard guardrails must be 
provided where rmployeeo’or 8quipment are required or permitt8d to 
cross over excavationo. Pedestrian walkways shall be of sufficient 
strength to permit a vertical deflection o f  no mora than 0 * 5  inch 
when a 250-pound weight is applied to the center of . the  walkway. 

- 

a HS-510-4 November 1990 
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: 

~ 1 1  bridges intended for vehicular traffic must be constructed to 
withstand twice the load of the heaviest vehicle expected. e 

7 

510.4.8 BARRICADES AND FENCES 

Excavated areas must be completely guarded on all sides 
with barricades or fences, as appropriate, If barricades are used, 
they must be spaced no more than 20 feet apart and shall not be 
less than 35 inches high when erected. A yellow or yellow and 
black tape, at least 0.75 inches wide, shall be stretched between 
the barricades. 

510 4 9 B A C ~ I L L X N Q  

Excavated areas must be backfilled in accordance with the 
work plan as soon as practical after work is completed, and all 
associated equipment must be removed from the area. 

510.5 tXCAVATXON8 l4EXT TO EXISTING 8TIlUCTURE8 

A registered engineer will review all plans for 
excavations next to existing structures to avoid undermining the 
structures and possible co’llapse. 

/HLS2 
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ATT'ACHMENT E 

ESTIMATING AIRBORNE CONCENTRATIONS OF RADIOISOTOPES FROM SOILS 

I 
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1. Mathematical Modeling i 

We have us& the mass-loading method of estimating airborne concentrations of radioisotopes 
likely to be encountered from soil sources during field operations. No attempt has been made 
to estimate the airborne concentration of radioisotopes from liquid sources since it is extremely 
unlikely that liquid aerosols will be generated. Spcdcally, we have used the mass-loading 
approach as descrr'bed in US Environmental Protection Agency (EPA) document Number EPA 
520/1-9-90-016, Transuranium Elements - Volume 2: Technical Basis For Remedial Actions, 

dated June 1990, specifically Chapter 6, Radiological Assessment - Rocky Flats Plant. Pertinent 
sections of this chapter (hereafter simply referred to as 'Chapter 6") have been extracted and 
are presented in this Attachment. It may be of use to review "Chapter 6" before p r d g .  

The following equation (drawn from the referenced document) could be used to estimate 
airborne concentrations of radioisotopes that may be generated by naturally occurring 
resuspension processes such as surface erosion from unimproved ground surfaces. 

Expected Airborne Concentration = Soil Concentration x Mass Loading x Enrichment Factor 
x Area Correction 

We have made three modifications in the quation. Justiflation for modifying the equation is 
couched in the "83 low as reasonably achievable" (ALARA) concept for limiting p el 
exposures to ionizing radiation. The expected airborne concentration value will be used as an 
initial indication of the need for protecting pusomel and when protection is indicated the 

expected airborne concentration will determine the degree of protection required. The net 
result of all three modifications is to ensure that the estimated airborne concentration d u e  is 
likely to be an overstatement of the actual airborne concentrations that will be Q1oountered. 
Specific modifications to the equation and the assumptions inherent with the equation uc 
descn'bed in the following paragraph 

?he first modification was made to reflect that the resuspension process will be cO11stNdion- 
type activities versus natural erdonal processes Empirical data descn'bcd in "Chaptez 6" 

indicates that multiplying the arpected airborne concentration by 30 will field airborne 

( - 1 V Y W P l )  El 



Health & Safety Plan (Accident Prtvention Safety Program Plan) Rocky Flats 
Plant Phase II RFyRl903 Pad Mound, and East Trenches Ana, (Operable. Unit 
2 )  Rocky Flats Plant April 1991 
Document Control Number: RF/RMRS-97-079 
EGLG. Rocky Flats, Inc. 

Revision 0.0 

concentrations expected to be generated by construction activities conducted in soils with the 

same concentration of radioisotopes. 

The 'Enrichment Factor" and the 'Area CorreCtjon" terms have been omitted h m  the equation. 
Elimination of the enrichment factor results in the assumption that all airborne particulates are 
of a respirable size and that each of the airborne particles is as radioactive as all other airborne 
particles. Elimination of the uvichment factor r d t s  in an overestimation of the airborne 
concentration since, as stated in the attached extract of Chapter 6, only approximately 20 

percent of the airborne particles will actually be in the respirable range and only 53 percent of 
the total radioactivity will be contained in that 20 percent of the airborne particles. Omission 
of area correction results in the assumption that the area from which particulates are being 
generated is of an infinite size. This results in an overestimation of the airborne concentration 
since the initial source of particulates will be the siZe of a soil auger (approximately 8 inches in 
diameter) and the maximum source of particulates will be some small portion of the adusion 
zone (a circle with an approximately 50-foot radius). e 
The two assumptions that are inherent to the quation are (1) that the wind blows 100 percent 

of the time across the source of contamination toward the receptor, and (2) the estimated 
airborne concentration relates to near-surface level concentrations and does not account for a 
decrease in the airborne concentrations attributable to the height of the worker's breathingzone 
above the surface level. 

Aanunthg for the equation modifications descn'bod above, the resated equation is as follows. 

Maximum Expeaed Ahborne Concentration = Soil Conantration x Mass -ding x 30 

Example Problem 
Given: Plutonium-239 in soil at 20,455 p C i / p  
Mass Loading of 15 pg/m3 

M h u m  Expected Airborne Concentration = 
(20,455 pCi/gm)( 15 x lod gm/m3)(30) - 9.20475 pCi/m3 

E-2 
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2. Derived Air Concentration (DAC) Guides 

The DACs for the following isotopes were drawn from DOE Order 5480.11. 
Radiation Protection for Workers, December 21, 1988 and converted eo pCi/mf 

through the unit conversions shown below: 

Isotope DACS 

Pu-239 - 6 x l@” pCi/cm’ = 6 pCi/m’ 
Am-241 - 2 x I O i 2  pCi/cm’ = 2 pCi/m’ 
U-238 - 2 x 10’” pCi/cm’ = 20 pCi/m’ 
U-233 8: U-234 - 2 x 10’” pCi/cm’ = 20 pCi/m3 
Sr-89 - G x lo” pCi/m’ = 6 x 10‘ pCi/m’ 
Sr. 90 - 2 x 10’O pCi/cm’ = 2 x 10‘ pCi/m’ 

Unit Conversions 
DAC Pu-239 = 6 x loi2 pCi/cm’ = 6 x 10” Ci/cm’ 
DAC Pu-239 = (6 x l(r” ci/cm’)(l x lo6 cm’/m’) = 6 x 10” Ci/m’ = G pCi/M’ 

3. Maximum Soil Activities Used 

3.1 903 Pad (IHSS No. 112) 

Soil Activity Used 
in Calculations Estimated Airborne 

Isotopes Found (pCi/g) Activity (pCi/M)) DAC (pCi/M’) 

Pu-239 20,455 9.2 7 
Am-241 2273 1.02 3 
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3.2 903 Pad Lip site (IHSS No. 155) 

Soil Activity Used Estimated 
in calculatiok Airborne 

Isotopes Found W / g )  ActMty @Ci/M3) DAC @Ci/m3) 

PU-239 190 0.0855 6 
Am-24 1 0.25 o.oO011 2 

u-233 & u-234 0.87 0.00039 20 
U-238 0.81 0.00036 20 
SR-89 1.6 0.00072 60,000 
Sr-90 1.6 0.00072 a000 

3.3 All Trench Sites 

Soil Activity Used 
in Calculations Estimated Airborne 

Isotopes Found @Ci/8) ~ctivity @ci/m3) DAC @ci/m3) 

Pu-239 68 0.0306 6 
U-238 450 0202 20 

@ 
The amount of radioactivity/gram of soil has not been determined within all trenches. 

However, the radioa&ry/gram has been determined in three trenches, with the highest 
activities found in Trench T-9 @IS 11 1.6), and those values have been assigned to all trenches 
for the purposes of our hazard assessment. 

3.4 Reactive Metrib Destruction Site @IS No. 140) 

SoiiAaiVityUsed ,, 

in calculations Estimated Airborne 
Isotopes Found (pci/8) ~aivity wi/rn3) DAC wi/n?l 

PU-239 100 0.045 6 
AM-24 1 13 0.0059 2 

u-233 a u-234 3 3  0.0015 20 
U-238 22 O.ooo99 20 
sr-89 1.6 O.OOO72 60,m 
Sr-90 1.6 O.OOO72 %OOo 
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3 5  Gas Detoxification Site (IHSS No. 183) 

A review of the history of this MSS does not indicate radioisotopes were disposed 

of here. 

3.6 Mound Site (MSS No. 113) 

Soil ActMty Used 
in Calculations Estimated Airborne 

Isotopes Found @Cj/g) ~ c t M t y  @ci/m3) DAC (pci/m3) 

See Note 51 0.023 2 

Note: A review of the site history indicates that a soil activity of 51 pCi/g of an 
unspecified radioisotope has been noted. We have calculated the maximum . 

expected airborne activity and compared it to the most restrictive DAC (Am- 

241) for the isotopes found at R W  Flats Plant. 

3.7 Oil Bum Pit No. 2 (IHSS No. 153) 

No radioanalytical results exist for soil boring samples for this Site. However, 
approximately the top 5 feet of soil has been rcmovcd since the site was last used. 
Therefore, we do not consider this site to be a so- of potential inhalation W d s  

from radioisotopes. 

3.8 Pallet Bum Pit @Iss No. 154) 

A review of the histoy of this site does not indicate radioisotopes were disposed of 
here. 

3.9 East Spray Field Center Area (IHSS NO. 2162), South Area (IHSS No. 2163), and 
Outlying Areas (non-MSS sites within OU2). 
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Soil Aaivh Used 
in aklllitions Estimated Airborne 

PU-239 1134 0.005 6 

Note: The maximum amount of surficial soil activity found has been assigned to all the above 
sites. 

I .  

f 
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6. RADIOLOGICAL ASSESSMENT - ROCKY FLATS PLANT 

[Reprinted With Minor Changes from pesDonse to Commen ts - 
EPA 520/4-78-0101 

6.1 INTRODUCTION 

This chapter presents an analysis of the potential hazards 
to individuals in the general population as a result of 
transuranium element contamination in the environs of the USDOE 
Rocky Flats Plant. 
illustrative example of how to carry out a comprehensive 
environmental assessment, and does not represent an evaluation 
of potential health hazards. Analysis is limited to data for the 
period 1970-77, when public concern about possible health hazards 
was greatest. 
occur under present and projected land usages are examined and 
interpreted in terms of ambient levels of contamination. 

It is intended primarily to serve as an 

The various pathways by which exposures might 

6.2 INHALATION PATHWAY 

6.2.1 AMBIENT AIR CONCENTRATIONS 

Under normal operating conditions, minute quantities of 

These releases originated 
Measurements 

plutonium and other radionuclides have been released to the 
atmosphere from the Rocky Flats Plant, 
from the plant's ventilation and filtration system, 
of airborne radioactivity in the vicinity of Rocky Flats and the 
neighboring communities are made on a continuous basis. In 
addition to monitoring the effluent air from production and 
research facilities, the Rocky Flats facility maintains a system 
of high-volume ambient air samplers within the plant boundary, at 
off-site locations in the immediate vicinity of the plant, and in 
several communitie8 nearby. Altogether the 8ystem comprises 
21 air samplers operating continuously within and on the 
perimeter of the Rocky Flats security area, and another 

6 - 1  



Health & Safety Plan (Accident Revention Safety Program Plan) Rocky Flats 
Plant Phase U RFl/RI 903 Pad Mound, and East Trenches h a ,  (Operable Unit 
2) Rocky Flats Plant April 1991 
Document Control Number: R F M S - 9 7 4 7 9  
EG&G, Rocky Flats, Inc. 

Revision 0.0 

25 samplers located at various distances and directions 
from the plant. 
monthly basis to the Rocky Flats Area Office of the Department of 
Energy (DOE) 0 the Division of Occupational and Radiological 
Health of the Colorado Department of Health, the Denver Regional 
Office of the EPA, the Health Departments of Boulder and 
Jefferson Counties, and city officials in several communities 
near the plant. 

The data from this network are reported on a 

In addition to the surveillance network maintained by the 
Rocky Flats Plant, the Health and Safety Laboratory (HASL) of 
DOE conducted a program of continuous air sampling for plutonium 
at the Plant since June 1970 in response to the discovery of 
elevated'levels of plutonium found in soils at location which 
were then off-site. The HASL network consisted of four sampling 
locations ( F i g u r e  6-1) 8 three of which were downwind (east) from 
the original location of the oil drum storage site and the fourth 
air sampler was located off-site and upwind from the Rocky Flats 
Plant. Air concentration data in attocuries of Pu-239 per cubic 
meter of air (aCi/ms) , as reported by this network on a monthly 
basis from June 1970 to March 1976, are given In Table 6-1. 
A significant downward trend with time in the level of plutonium 
in air at the stations downwind from the plant can be seen. 
It has been suggested by XASL that this downward trend is 
attributable to the weathering of the contaminated soi l  in the 
on-site vicinity of the original oil drum storage site, This 
weathering may be due to the movement of the plutonium from the 
surfaco down into the soil, as well as changos in the 
characteristics of the plutonium remaining on the surface. 
In addition to showing a decrease with time tho data indicate a 
decreamo in concentration with increa8ing distance downwind from 
the site of the original spill area. 
sampling, as well as the direction of the prevailing winds around 
Rocky Flats, HASL concluded in 1972 (2) that the original spill 
area was the primary source of plutonium in the Rocky Flats 
environment. 

Ba8ad upon air and soil 

6 - 2  
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The levels of airborne plutonium at the downwind edge of 
the buffer zone (Indiana Street) were approximately the same 
level as reported at the monitoring station upwind from the 
plant. Although these levels were about twice that expected from 
background radioactivity in the Rocky Flats area8 the effect of 
the spill area upon the off-site environment has been much 
reduced from earlier levels. 

Comparison of the XASL data for 1976 for the Indiana Street 
location (site 2) with the 1975 data reported by the Rocky Flats 
Plant (Table 6-2) for the same geieral a,rea shows the two 
networks to agree within a factor of about 2. The values 
reported by HASL range between 12 to 23 aCi/m', while Rocky Flats 
reported an average of 37 aCi/m'. 

6.2.2 INHALATION DOSES DUE TO ON-SITE CONTAMINATION 

An assessment can be made of the doses received through 
inhalation by individuals residing off-site at the time the 
measurements were made8 based upon the con8iderable amount of air 
monitoring data available for the Rocky Flats Plant. In carrying 
out this assessment; a deliberate effort has been made to choose 
assumptions which are most likely to result in an overestimate of 
dose. These are: 

1) Inhaled plutonium is considered to be in an insoluble 
form. (chemical solubility of an aerosol determines its residence 
time in the lung with insoluble compounds being retained the 
longest. ) 

2) The plutonium aerosol is assumed to have a lognormal 
distribution w i t h  an activity median aerodynamic diameter (AMAD) 

of 1 micrometer. (According to the ICRP (3) this implies that 
approximately 25% of the aerosol will be deposited in the 
pulmonary compartment of the lung. + W L  (4) has reported 25% of 
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the airborne activity being in the respirable range around Rocky 
Flats, while Sehmel (5) has reported a 204 respirable fraction. 

3) The individual is considered to be exposed continuously 
for 10 years et the currently observed air concentration. (No 
further reduction in airborne activity as a result of weathering 
or remedial actions is assumed) 

4) All plutonium was assumed to contribute to the dose, with 
no correction being made for ambient background levels of 
plutonium. 

The PAID code developed by EPA (6) was used to calculate the 
annual dose rate. Tables 6-3 and 6-4 have been generated by the 
PAID code and relate years of exposure to the  resultant dose rate 
for various organs. Values in the tables are normalized to an 
aerosol concentration of 1.0 femtocurie per cubic meter of air 
(fci/ms) with a 1 bm AMAD. 

6.2.3 INDIANA STREET LOCATION 

Indiana Street is the nearest location to the Rocky Flats 
Plant where an individual in the general population could live 
and be ejlposed as a result of transuranium contamination 
originating from the Plant. 
direction of the prevailing winds that blow across the Rocky 
Flats Plant (7) and, therefore, it represents a worst case for 
offsite exposure. 

Thio location io in the downwind 

From Figure 6-2 it can be seen that stations 5-35, 5-36, 

5-37,5-38, and 5-39 are located along Indiana Stroet. The station 
reporting the highest annual average for 1975 was 5-37 with 
0.056 fci/ms (Table 6-2) . 
the next 70 years, the 70th year dose rates to lung and bone can 
be calculated. 

Assuming this level to continue for 
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As shown in Table 6-3, an air concentration of 1.0 fCi/m3 

for 1 pm AMAD aerosols of Pu-239 would produce a 70th year dose 
rate to the pulmonary compartment of 0.38 mrad/yr; therefore, 
proportionally, a concentration of 0.056 fCi /m2  (5-37) Will 
produce a 70th yr dose rate of 0.02 mrad/yr. The bone dose rate 
associated with this level of Pu-239 according to Table 6-4 will 
be 0.009 mrad/yr in the 70th yearo 

Data on the air concentration of Am-241 have bean reported 
by HASL (7) for the years 1970 through 1974. These data show the 
americium levels, measured at the perimeter fence of the Plant, 
to be approximately 11% of the Pu-239 levels. 
that the Am-241 activity level will reach its maximum value 
arising from the decay of Pu-241 in the year 2033 at which time 
it will amount to 18% of the Pu-239 activity. For the 
calculation of the dose rate from Am-241, it is assumed that 
Am-241 is at the maximqm of 18% of the Pu-239. 
dose rate corresponding to a concentration of 1 fCi/ms of Am-241 
i6 0.4 auad/yr; qropoytionally, I .  an air concentra$ion 
of O.t6 x 0,056 fCi/ms would produce 0.004 mradlyt. to the 
pulmonary compartment. The associateb bone dose would be 
approxSmately 0.002 mrad/yr. 

HASL projected 

The 70th year 

.,. 

Based upon the88 calculations, the total pulmonary dom8 rate 
after 70 years of exposure for an individual living alqng Indiana 
Street would be 0.024 auad/yr, while the associated bone dose 
would be 0.01 mrad/yxe Individuals living further away from the 
Rocky Flat8 Plant should receive &van lower do888 than the88 due 
to the lowor air concentration8 reported for the nearby 
coaununitien. 

6.2.4 INHALATION DOSES ='To OFF-SITE CONTAMINATION 

A complete assessment of the inhalation pathway for the 
Rocky Flats vicinity must consider the potential ha-arb from the 
low levels of conthinated moil which already exist off-site. 
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Questions have been raised as to the effect 
producing localized exposures which are not 

of this material in 
necessarily reflected 

in the data obtained through the air monitoring network around 
Rocky Flats. 
various mechanisms including: wind resuspension of contaminated 
soil, vehicular and mechanical disturbances of Soil, accumulation 
and resuspension of dust within the home, as well as the 
resuspension of contaminated soil attached to clothing. 
The following analysis will attempt to investigate these exposure 
mechanisms and assess their.potentia1 impact. 

These inhalation exposures can arise through 

6.2.5 WIND RESUSPENSION 

Figure 6-3 shows the off-site soil contamination contours 
reported by HASL in 1970 (2). Soil sampling programs in 1975 (8) 
showed that these contours had not changed significantly from the 
1970 report. The highest off-site contour shown by the HASL data 
was 0.05 uCi/m2. These contours were developed based upon an 
inventory sample to a depth of 20 centh~~ters. What is.important 
in assessing the resuspension of soil, however, is only the 
material existing near the surface. 
depth profiles, Anspaugh (9) stated that approximately 201 of the 
total activity is contained within the first centimeter. 
Therefore, the highest contour value of 0.05 uCi/m2 would 
correspond to 0.01 uCi/m2 when corrected for a 1 nn. depth. 
On a mass basis, 0.01 uCi/m2 is equivalent to approximately 
2 disintegrations per minute per gram of soil, i .e. ,  2 DPH/gme 
The offmfto area bounded by this contour is approximately two 
square kilometers and soil within that area would be projected to 
be at or above 2 DPn/gm. 
generally be below this value. 

Based upon the HASL soil 

Beyond this area, off-site soi l  will 

This review uses the mass loading approach as an indicator 
of ths general resuspension by wind over large land areas. 
Because of technical shortcomings identified with the mass 
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loading approach (lo), the concept has been modified by an area 
correction factor to correct for small areas of contamination and 
with an enrichment factor to reflect a nonuniform distribution of 
radioactivity with soil particle size. 
is particularly important because transuranium activity 
associated w i t h  soil particles within the respirable range is a 
greater hazard than it would be if associated vith the larger 
particle sizes. 

This latter modification 

The maos loading approach assumes the loading of the air 
with particulates to be an index of resuspension and derives the 
airborne concentration of a specific radionuclide by a comparison 
with it6 concentration on the adjacent surface (11). 
Specifically, 

Air Concentration ( fCi/m3) = Soil Concentration (uSi/m2) 
x Mass Loading (ug/m) x U.C. . 

where U.C. is the units conversion factor based upon 
the depth of sampling and the soil density. 

Airborne particulate mass loading i s  one of the ctit-ia for 
clean air standatrdo and measur8ments~are widely available for 
urban and nonurban locations through the National Air 
Surveillance Network (NASN). 
station8 are a better indicator of the levels of re8usp.nded 
material than are urban meaouraments. In general, annual mean 
mass concentrations of airborne particulate material at the 
nonurban stations range from 5-50 micrograms per cubic mater 
(Figure 6-4): the m e a n  arithmetic average for 1966 of all 
30 nonurban NASN stations was 38 ug/d (11). From ~igure 6-4 an 
estimate can bo made of the average ma8u loading for the general 
area in which Rocw Flats is locat.4. 
15 ug/m im reasonably represontative of this area on an annual 

me data recorded at nonurban 

It would appear that 

bad8 

.Simple application of  the mass loading approach without 
consideration of the activity distribution as a function of 
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ANNUAL MEAN MASS CONCENTRATIONS (ug/ma) OF AIRBORNE 
PARTICLES FROM NON-URBAN STATIONS OF THE U.S; NATIONAL 

AIR SAMPLING NETWORK. 1964 - 1965 

FIGURE 6-4 
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particle size is not appropriate, however, since that would imply 
a uniform distribution of activity with particle size as well as 
a uniform resuspension of all particle sizes. This has not been 
found to be the cas8 at Rocky Flats (12) or at other plutonium 
contaminated sites (13). 

In addition, an important consideration in assessing the 
potential exposure due to contaminated soil is the amount of 
activity associated with particles within the respirable size 
range. Johnson (14) has suggested that sampling of only those 
particles .in a soil sample which are within the inhalable size 
range (generally < 10 pm) would.give t+e best measure of risk to 
the public health around Rocky Flats. 
fraction of particles in the less than 10 pm range is small in 
most soils, and sampling, separation, and analysis techniques are 
correspondingly more difficult and inaccurate. 
considerable evidence that some of the larger particles really 
consist of aggregates and are relatively easily broken down into 
smaller on688 so that an instantaneous measurement of a eingle 

However, the weight 

There is also 

size range may not give a good picture OF long-term trends. 
Also a substantial contribution to other possfble pathway8 
(e.g. ingestion) may be via larger particle sizes and measurement 
of the contribution of only the inhalable fraction would not 
provide all the information that is required. 

6.2.5.1 ENRICIMENT F A W R  

The "Enrichment Factor" is intended to 1) give a 
mathematical view of the different fractions of the total 
radioactivity associated with particles of different s i z e  ranges, 
and 2) address the problun of the nonuniform resuspension of 
particle sizes. 

The inhalable fraction of the soil is weighted by 
considering the relative distribution of activity and soil mass 
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as a function of particle size for representative samples of 
soil. To accomplish this, the sample of contaminated soil is 
segregated into "nn size increments and the activity and mass 
contained within each size increment is determined. The factor gi 

is then defined as the ratio of the fraction ob the total 
activity contained within an increment mim to the fraction of the 
total mass contained within that increment. 
than 1 for gi implies an enrichment of activity in relation to 
mass, while a value less than 1 indicates a dilution of the 
activity with respect to mass. 

@ 

A value greater 

. 

The nonuniform resuspension of particle sizes is also 
considered by measuring the mass loading as a function of 
particle size. 
within each size increment is then calculated and designated 
as fl. 
mass loading formulation for each size increment as follows: 

The fraction of the airborne mass contained 

The factors of fi and gi are then incorporated into the 

A i r  Concl - A i r  Mass Loading x fl x Soil Conc x gi 

Summation over all the size increments results in the total air 
concentration: 

A i r  Conc = A i r  Mass Loading x Soil Conc x Cfigi 

The term Cflgl weights the contribution of plutonium 
from each soil size fraction to the total resuspended material, 
thereby taking into account both the nonuniform resuspension of 
particles sizes as well as the nonhomogeneous distribution of 
activity with particle size. 

Data on the distribution of plutonium with soil particle 
s i z e  has been obtained (12) for the vicinity around Rocky Flats 
(Table 6 - 5 ) .  

increment and indicates an enrichment of activity to mass 
associatad with soil particles within the respirable site range. 
To obtain fi, the data obtained by Chepil (15) for fields 

The ratio, gl has been calculated for each size 

0 
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EXPERIMENTAL DATA FOR I k I G H T  AND ACTIVITY FRACTIONS 
FOR SOILS IN THE ENVIRONS OF THE ROCKY FLATS PLANT 

[Sampling and Analysis by US Environmental Protection Agency) 
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undergoing wind erosion in Colorado and Kansas were used. The 
results of his findings have been conveniently plotted by Slinn 
(16) and reproduced as Figure 6-5. Comparison of Chepil's data 
with another study substantiates the applicability to the Rocky 
Flats situation. chepil found 301 of the airborne mass to be 
below 10 Mm versus a study by Willeke (17) in an area outside 
Denver where approximately 339 of the measured airborne mass was 
below 10 pm. Values for fl used in this analysis are included in 
Table 6-5. 

6.2.5.2 CORRECTION FOR AREA SIZE 

use of the mass loading approach implies that the air 
concentration is at equilibrium with the ground surface, 
i.e. , a steady state situation exists in which the amount of 
material coming up from the surface is balanced by the rate at 
which material is depositing back onto the surface. In the 
mtrictest sense this limit can only be achieved for source areas 
approaching infinite dimensions. For sourqes of  finite 
dhensions, a correction must be applied for area site. 

Although many techniques are presently under development to 
calculate the air concentration arising from an area source, no 
generally accepted method has yet been identified. 
these approaches make use of a standard diffusion equation, 
modified to handle area sources0 
Sutton-Chamberlain diffusion equation: 

Usually, 

One such equation is the 

X 1 4 vd DIM 4 vd s"R 
rem(- 1 - em(- 11 - = -  

QA vd ria. C, n u rlR C, n u 

Q is the amount of activity rfsuspended per unit 
where X is the air concentration, Ci/m 

area, per unit time, Ci/m sec 
v d  is the particle deposition velocity, m/sec 
Dl and 4 are the distances from the receptor to the nearest 

and furthermost edges respectively of the source area 
u is average wind speed, m/sec 
c, and n are Sutton parameters for meteorological 
conditions. 
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PARTICLE SIZE DISTRIBUTION OF RESUSPENDED SOIL 

FIGURE 6-5 
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For source areas approaching infinite depth, & - and the 
' 0 above equation becomes 

X 1 

Therefore, the correction term to be applied for areas of finite 
size is 

vd 
1 - e-(- 1 

wlR C, n u 

The area under consideration in this analysis has been 
It is bounded by Indiana Street and the described earlier. 

0.05 Ci/m2 isopleth (Figure 6-3) with a width in the downwind 
direction of approximately 1 kilometer. 
contaminated off-site area and includes sites of projected 
residential development. 
area has been described (8) to have neutral stability at least 
50% of the time with a mean wind speed of 4.2 m/eec in 1975. 
Healy (18) has suggested values for the parameters required for 
the situation of neutral stability: C, = 0.1 and n = 0.25, while 
the ratio VJu, which dependsaupon the surface roughness, ranges 
between 0.003 and 0.008 for grassland. A value of 0.005 will be 
assumed. Therefore, the correction factor for the area under 
consideration is 0.66. 

This is the most highly 

The meteorology for the Rocky Flats 

6e2.6 AVERAGE APR CONCENTRATION DUE "0 WIND RESUSPENSION 

The average soil concentration for the area is not known, 
but it would be somewhere between 0.05 uCi/m2 and the next higher 
isopleth of 0.5 uCi/m2. 
will be assumed or approximately 10 DPM/g (based upon 20% of the 
radioactivity within the first centimeter). 
parameters developed in the previous sections for the Rocky Flats 

For calculational purposes, 0.25 uCI/m2 

By using the 

I 
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area, one can estimate the average air concentration due to wind 
resuspension: 

Air Cons - Mass Loading x Soil Cone x Enrichment Factor 
x Area Correction factor 

A i r  Concentration = 15 ug/m3 x 10 DPM/g x lo* g/ug 

= 0.066 fCi/m' 
x C i / 2 . 2 2 ~ 1 0 ' ~  DPM 

This calculated value of 0.066 fci/m agrees within a factor 
of 2 with the data obtained for the sampling atations along 
Indiana Street. 

Inherent in the above calculation were some conservative 
assumptions. First of all, the wind was assumed to be blowing 
1001 of the time across the contaminated area in the direction of 
the receptor. In reality, the repofled (8) wind rose for Rocky 
Flats indicates that the wind blows from the westerly dirmction 
only about 501 of the time; the remaining time it will be blowing 
from the direction pf less contaminated land and, therefore, less 
radioactivity would be available for resuspension. 
deriving the area correction factor the effect of breathing 
height was ignored with the ground level concentration being 
calculated. This is a conservative assumption since the airborne 
concentration will decrease as a function of the height above the 
ground. Although such refinements may be incorporated in the 
calculation, the results represent a conservative approach to 
deriving the dose rates to potentially expooed persons. 

Second, in 

6.2.7 RESUSPENSION OF SOIL BY MECHANICAL DISTURBANCES 

The use of land contaminated with transuranium elements in 
the vicinity of Rocky Flats for agricultural or building purposes 
can result in localized resuspension and presentw 3 potential 
inhalation hazard to individuals in the immediate vicinity of the 

6 - 2 2  
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operation. In the vicinity of Rocky Flats, there is some. farming 
of wheat and the raising of corn for livestock feed. Future 
development of the land for residential purposes is also being 
advocated. Although only a limited amount of experimental data 
are currently available to base an assessment ob.the inhalation 
hazard from.such activities, some conclusions and recommendations 

0 

. can be made. 

In assessing the agricultural situation, data obtained by 
Milham (19) have been utilized. In that study, a field 
contaminated with plutonium near the Savannah River Facility was 
subjected to various plowing and seeding activities associated 
with planting wheat. 
that from normal wind resuspension was monitored at the location 
of the tractor operator and at the downwind edge of the field 
during the various activities. An average increase of a factor 
of 30 was observed in the level of resuspended plutonium at the 
location of the tractor operator and an increase of a factor 
of 5 at the edge of the field. Baoed upon these observations, 
the average air concentration for the year can be calculated 
for these two locations, assuming that the field is cultivated 
30 days of the year for 8 hours per day. Again the area under 
consideration will be that area of highest off-site contamination 
described earlier with an average soil contamination level of 
10 DPM/g. In the previous discussion of wind resuspension, this 
level of soil activity produced an air concentration of 
0.066 fCi /m3= 
increase to 2.0 fci/m3 at the location of the tractor operator 
and to 0.33 fCi/ms at the edge of the field during the 
agricultural operations. The annual average concentration at the 
tractor location is then: 

The increaee in the airborne activity above 

@ 

From Milham's data, this activity level would 

2 fCi/ms x 8/24 hr x 30/360 d + 0.33 fCi/m3 x 330/360 d 
+ 0.066 fCi /ms  x16/24 hr x 30/360 d = 0.07 fCi/m3 
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When these annual Pu-239 concentrations are compared to the value 
of 2.6 fCi/m3 which was calculated by the PAID code to correspond 
with a dose rate of 1 mrad/year to the lung, one can conclude 
that agricultural operations in the area of R o c k y  Flats would 
produce activity levels well below levels of concern. In 
addition, after the first plowing cycle, the surface 
concentration should be diluted by mixing w i q  soil from below 
the surface and subsequent plowings would produce air 
concentration lower than that of the first year. 

One can also make projections for building activities based 
upon the agricultural situation examined above. There does not 
appear to be any reason why building activities, such as 
excavation and grading, should produce higher instantaneous air 
concentrations than those observed during agricultural plowing 
and, therefore, should not present a more restrictive situation. 

- .  --- 
6.2.8 RESUSPENSION OF DUST WITHIN THE HOME 

The total amount of soil continuously in the home is not 
known but an assumption of 10 g/ms has been made (20). This 
amounts to about 3 lbs of soil in a modest 1500 square foot 
house. Because the floors are harder and smoother Ohan outaide 
surfaces, the re8uspenaion from these surfaces will be higher. 
Resuspension factors of 10b/m have been used in the past to 
predict exposures in the work place and studies of PuOp deposited 
on indoor surfaces have been 'consistent with such a value (Z%)o 

- e  The following exposure situation is postulated: the 
individual is exposed to contaminated dust in the home for 24 
hrs/day, 7 dayrr/week, Zor 70 yoars. The dust in the home has the 

same activity/gram au outside ooil and has an areal distribution 
within the home of 10 g/m2. The air concentration resulting from 
resuspended dust at 10 DPM/g would be: 

10 DPM/g x Ci/2.22~10'~ DPM x 10 g/m2 x 1O*/m = 0.045 fCi/m3 
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ATTACHMENT F 

ESTIMATING AIRBORNE CONCENTRATIONS 
OF VOEATlU AND SEMIVOLATILE ORGANIC 

COMPOUNDS FROM GROUNDWATER 
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a 
1. Raoult’s Law was used to calculate the maximum airborne concentration of the nine 

nonradioactive compounds found in groundwater at concentrations greater than 
potential ChemiCat-speCific applicable or relevant and appropriate requirements 
(ARARs) (extracted from Table 2-12, Phase II RFI/RIE;s Work Plan (Auuvial)). 

Raoult’s Law 

Mole Fraction 

(mg/t of contaminant)(l x lob) 
molecular weight of contaminant 
molecular weight of water 
(VJ(mo1e fraction) 
Vapor pressure of contaminant at temperature of fluids 
in question 

ppm of contaminant in air above fluid surface [:)(I x 109 

P, - air pressure in mmHg 

2. Example Problem 

Given: 
- 1100 pg/c of carbon tetrachloride, therefore Mass = (1100 x W3 mg/t)( 1 x 106) 

= 1.x x lod p / g m  
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- MW, = 153.8 

- MWwm18 
- 
- PaP700mmHg 

Vc - 91 mmHg at 20" C 

1.1 x lod 

Mole Fraction - = imm x 10-7 
1.1 x 10'6 1-1.1 x lod [ 153.8 ) + [ 18 ) 

P = (91)(1287388 x lo-') = 1.1715123 x 10'' 

1*171523 1°-'](1 x le = 1.673604 x 0.017 ppm of 8 

ppm= ( 700 

Carbon tetrachloride 

3. The following compounds (extracted from Table 2-12, Phase XI RFI/RI Work Pian 
(Alluvial) have been found in groundwater at concentrations greater than potential 
chmkal-spccific ARARs. The s thated airborne concentration iS based upon Raoult's 
Law, and the &hour the-weighted average (TWA) pennissl'be uposure limits (PELS) 
have been drawn from Occupational Safety and H d t h  Admbktm tion's 1989 amended 

PELs. 

Compound 

Maximum Estimated 
Conccntra tion Airborne &hrTWA 

In Groundwater Concentration PEL 
Pg/( @pm) O m )  

~~ 

Carbon Tetrachloride (CAS-%-23-25) 1,100 0.034 2 

Vinyl Chloride (CAS 75-014) 520 os5 1 

1,l-Dichloroethane (CAS 75-34-3) 59 0.0028 100 
Chlorofonn (CAS 6746-3) 330 0.01 1 2 
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Compound 

Maximum Estimated 
Concentration Airborne &hrTWA 

In Groundwater Concentration PEL 
Vg/( @Pm) @Pm) 

1,l-Dichloroethene onym: Vinylidene 32 0.004 1 

33,000 0.072 25 Tetrachloroethene ( 
Perchloroethylene) ( S 127-18-4) 
1,l.l-Trichloroethane (synonym: Methyl 63 0.0012 350 
Chloroform) (CAS 71-55-6) 

Chloride) (CAS 75- F -4) 

rp: 
1,1,2,2-Tetrachloroethane (CAS 79-34-5) 45,000 0.04 1 

Trichloroethene (synonym: 49,000 056 50 
Trichloroethylene) (CAS 79-01-6) 

4. 

4.1 

4 2  

Nonradioactive Organic Substances that have been found in soils within OU2. 

The following is a summary of organic substanm found in soils No attempt has been 
made to estimate airborne concentrations that might be generated by these substances. 
An organic vapor meter (OW) will be used during all intrusive activities to detect 
airborne concentrations of t h e  substances; aaion levels have been established. 

903 Pad (MSS No. 112) and 903 Pad Lip Site @rss No. 155) Exciuding IHSS Sites 
Within the 902 Pad Lip site . 

Soils from beneath the 903 Pad and Lip Site have not been analyzed for nonradioactive 
contamination. 

Trench T-2 @IS NO. 109), Reactive Metal Deswction Site @Iss No. 110). and the 
Gas Detoxification Site @Iss No. 183) 

Conccntra tion 

17,000 

10,000 

250 

Compound in soil (vg/kg) 
Trichloroethene (synonym: Trichloroethylene) (CAS 79-01-6) 

Tetrachloro&thene (synonym: Perchloroethylene) (CAS 127-184) 

1,1,1 -Trichloroethane (synonym: Methyl Chloroform) (CAS 71-55-6) 
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1 

bis (2 ethylhexyl) phthalate (synonym: Di (2 ethyihucyl) phthalate) 

Ethyl Benzene (CAS 100-41-4) 780 

Total Xylenes (CAS 1330-20-7) 3.300 

Carbon Disulfide (CAS 75-15-0) 58 

3,400 
(CAS 117-8 1-7) 

4.3 Mound Site (IHSS No. 113). Oil Bum Pit (IHSS No. 153). and Trench T-1 (IHSS No. 
108) 

Organic contaminants have not been found. 

4.4 Pallet Burn Site (IHSS No. 154) 

Concentration in 

bis (2 ethylhexyl) phthalate (synonym: Di (2ethylhexyl) phthalate) 580 

Acetone (CAS 67-64-1) 170 

20 

Compound soil ( r g / k g )  

(CAS 117-81-7) 

Tetrachloroethene (synonym: Perchloroethylene) (CAS 127-18-4) 

4.5 Trenches North of Central Ave.; Trench T-3 (IHSS No. llO), Trench T-4 (IHSS No. 
111.1). Trench T-10 (IHSS No. 111.7), and Trench at (No. 111.8) 

Concentration in 
Compound soil ( r g M  

l,l,l-Trichloroethane (synonym: Methyl Chloroform) 190 

Nitrosodiphenylamine (synonym: Diphenylnitrosamine) I 0 0  

(CAS 71-55-6) 

(CAS 86-30-6) 

F-4 
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4.6 Trenches and East Spray Fields South of Central Avenue; Trench T-5 (IHSS No. 1 1  1.2). 
Trench T-6 (IHSS No. 111.3), Trench T-7 (IHSS No. 111.4), Trench T-8 (IHSS No. 
1 l lS) ,  and Trench T-9 (IHSS No. 1 1  1.6) 

Concentration in 
Compound soil ( r g l k g )  

1,2-Dichloroethane (synonym: Ethylene Dichloride) 100 
(CAS 107-06-2) 

Trichloroethene (synonym: Trichloroethylene) (CAS 79- 

Tetrachloroethene (synonym: Perchloroethylene) (CAS 

01-6) ' 

127- 18-4) 

150 

62 

F-5 
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MEDICAL SURVEILLANCE REQUIREMENTS 
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3 . 0  )IEDICAL BURVEItLANCE 

Medical surveillance is a major component of the wc 
health and safety program. It was established to monitor and 
promote the health of employees engaged in projects which have the 
potential for exposure to hazardous substances. 

Medical surveillance provides a clinical base of 
information useful in evaluating employee's fitness to work at 
hazardous waste sites, to identify anomalieo in a person's medical 
history that may be related to potential impaired health, to 
evaluate a person's capability to use respiratory protection 
equipment, and to identify illnesses that may be related ,to 
chemical exposure while on the job. This base of medical . 
information includes per8onnel health history, exposure history, 
physical examination results, laboratory analyses, and results of 
screening and special tests. Medical examinations include: 

o m t  MU- - on Ontry to the program, 
information concerning past occupational exposures and 
personal a8 well as family history of disease. 

0 Present Medisal P P ~  Q all perrtinent medical 
information regarding present state of health and during 
each year of field work in hazardous material projects. 

o -ure Histow information concerning the cumulative 
duration of time spent on potentially hazardous sites, 
the primary toxic substances, and the levels of 
protection employed by each site. 

o w r a t o r v  Anal l=  - hmatology, liver and kidney 
function t88tSl and urinalysis. 

-14- November 1990 

a 
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0 Hearing test, 

0 Vision test. 

0 Pulmonary function test, 

0 Electrocardiogram, 

0 X-ray , 

0 Physical examination. 

o Testa - medical information concerning the 
effects of exposure to specific contaminants. 

3.1 OBJECTIVES 

The objectives of the medical. surveillance component of 

0 the. health and safety program are:' 

0 Protect the health of employees assigned to work on 
hazardous material projects 

0 Prc-assignmont screening of employee's health to 
determine present status and to identify existing 
problems that may be aggravated by chemical exposures or 
physical str8ss. 

o Monitoring employer health for oarly migns of work- 
related illn888 and employee maitability for further 
field or laboratory assignments on sites containing 
potentially hazardous substancos. 

-15- November 1990 
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0 Evaluation and care of individuals with work-related 
illnesses or injuries. 

0 Satisfy the requirements of OSHA Part 1910.134 regarding 
respiratory protection and OSHA 1910.120 for hazardous 
waste workers. 

3.2 RE8PON8IBILITItS OF WC OPtSZATING UNITS 

Each operating unit, through its HSO, must comply with 
the medical surveillance provisions of the health and safety 
program. It is the responsibility of the operating unitmanager.to 
assure that the following activities are punctually and thoroughly 
conducted. 

0 

0 

0 

0 

0 

Arrange for health monitoring services by a qualified 
local physician or medical organization, preferably with 
occupational health expertise. The physician must be 
willing to perform all physician-related tasks described 
in the WC medical surveillancm program. 

Identify personnel within the operating unit 'required to 
enter the program. 

Inform participants of the specific arrangements for 
scheduling and receiving medical examinations. 

Comply with the examining and/or the reviewing 
phy8iCian'S recommendation8 rmgarding work restrictions 
and attending to all work-related illnesses. 

Document and report work/e%po8ure histories for all 
amployoes engaged i n  fiold activitieu. 

-16- November 1990 
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3.3 REQUIREMENTS 

Under Part 1910,120, OSHA requires medical surveillance 
for personnel involved in hazardous waste operations. OSHA states 
that persons should not be assigned to tasks unless it has been 
determined that they are physically able to perform the work and 
use the equipment. 

The OSHA program has two esoential components: routine 
health 'care and emergency treatment. Routine health care and 
maintenance shall consist of at least: 

1. 

2. 

Pre-employment medical examinations to ostablish the 
individual a s  state of health, baseline physiological - 
data, and ability to wear personal protective equipment. 
The frequency and type of examination to be conducted' 
thereafter should be determined by medical personnel 
knowledgeable in the area of occupational medicine. 

Arrangements to provide special medical examinations, 
care, and counseling in case of known or suspected 
exposures to toxic substances. Any special tests 
performed depend OR the chemical subotance in which the 
individual has been exposed.' 

The site safety plan must addre8s emergoncy medical car. 
and treatment of personnelo including possible exposures to toxic 
substances and injuries due to physical hazards. The following 
items should be considerod in emergency care provisions. 

0 The name, addres8, and telephone number of the nearest 
medical treatment facility should be conspicuously 
posted. A map and/or directions for locating the 

-17- Nwamber 1990 
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facility, plus the travel .time, should be readily 
available. 

0 

0 

0 

0 

0 

3.4  

1 

The facility's ability to provide care and treatment of 
personnel exposed or suspected of being exposed to toxic 
(or otherwise hazardous) 8ubstances should be 
ascertained, If the facility lacks toxicological 
capability, arrangements should be made for consultant 
services . 
All administration arrangements for accepting patients 
should be made in advance with the facility. 

Arrangements should be made to quickly obtain ambulance, 
emergency, fire, and police services. Telephone numbers 
and procedures for obtaining these services should be 
conspicuously posted. 

* 

Emergency uhowera, 8y8 wauh fountains, and first aid 
equipment should be readily available on-8ite. Personnel 
should have first aid and medical emergency training. 

Provisions should be made for rapid identification of the 
substance to which the worker has born exposed ( i f  this 
has not previously been done). This information must be 
provided to medical personnel. 

XEDICAL tXMINATIOH8 

304.2 I H I T U t  BASELINZ EltAnrNATIObl 

All applicabl8 Unploy888 .hall be givon a baseline 
examination befor8 being a88ign.d to work at sites containing 

-18- November 19 9 0 
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potentially hazardous substances. The purpose of the baseline 
examination is pre-assignment screening. 

304.2 ROUTINE EXMIXATIOIS 

All personnel who have taken the initial baseline 
examination and have received clearance by the examining and/or 
reviewing physician to participate in field or laboratory 
activities shall be re-examined on an annual or biennial basis. 
Generally, employees with less than 100 hours of annual hazardous 
waste field work will have biennial examinations. Employees with 
greater than 100 hours hazardous waste field work will have annual 
examinations. The reviewing physician will have final authority ,in 
regard to examination frequency. 

3.4.3 EXIT EXAMINATION 

An exit examination shall be given to any employee whose 
employment with WC has included hazardous materials work and who 
has been a participant in medical 8urveillance. The exit 
examination may be waived if the most recent examination was in the 
past s i x  months. 

0 

3.4.4 BPECIAL TC8TIblQ 

Special testing may be required on certain projects due 
to the potential for exposure to specfffc substanceso Thir may 
also be necessary where the potentlal for heat or cold stress 
exists. The noed for 8pecial te8ting will be a88e88.d on a 
project-by-project basis. Example8 of spacial testing conditions 
include sit08 containing asbmto8, arsenic, or lead where 8pecIfIc 
OSHA medical requiraments for these compounds are in effect. 

-19- November 1990 
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3.5 EXAX1:buTSObt PROTOCOLB 

The protocols presented in Table 3-1 apply to baseline, 
annual, and e x k  examinations. A detailed health/work history 
questionnaire is provided before baseline and routine examinations. 
The protocols may be expanded by the reviewing of: examining 
physician after consultation with WC. 

3.6 PEYSICIAN'S ILtPORTS 

Examining physicians will use information provided by the 
employee in the questionnaire, the examination results, and the 
results of laboratory tests to determine if any work restrictiqns 
or occupational health problems appear to be present. The 
examining physician will provide the results of the examination to 
the WC reviewing physician for final evaluation of employee 
suitability for work at hazardous material sites. The reviewing 
physician's conclusions shall supercede those of the examining 
physician. A physician's report on the examination will be sent 
directly to the employee w i t h  a separate letter stating ability to 
work at hazardous waste sites sent to WC. 

Efiagloyer reports received by WC shall be reviewed by the 
HSO and kept in th8 Operating Unit's health and eafety file. 
Physician recommendation8 regarding limitations must be followed. 

Tha employe8 medical sunteillance program (PISP) is a 
cbmputerized databaee which stores and procmsses mployee m8dical 
surveillance information such as medical examination results, 
exposure history, training .and respirator fit tasting data. The 
purpose of PISP irn to facilitate record documentation, the 
reviewing physician's evaluation of the medical surveillance data, 

a -20- November 1990 
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and administration of the WC Health and Safety Program. 
Administrative and quality control features include: profile 
reports on employee eligibility for site work, medical examination 
scheduling reports, training requirement notices, and listing of 
qualified staff by operating.unit and firmwide. 

308 REVIEWING PHYSICIUJ 

Dr. Peter Creaney of Anaheim, California has been 
retained to provide medical oversight to the WC medical 
surveillance program. The reviewing physician receives copies of 
all medical questionnaires, examinations, and laboratory testing 
results, reviews the opinions of examining physicians, and 
determines an employeegs fitness for work at hazardous material . 
sites. The physician also provides advice and assistance regarding 
site specific medical monitoring needs and programs. 

3.9 CONFIDENTIALITY 

Employee medical records are confidential and available 
for review only by the examining and/or reviewing physicians and 
their medical personnel. 

Each employee can obtain information on hia/her health by 
asking the examining physician for the information at the time of, 
or after,, an examination, The employee may also rmquast release of 
records or information, and/or designate a representative, in e 
letter to the physician. The request must contain the full name 
and addres8 o f  the representative and indicate the records to be 
released. Medical information about an =ploy88 vi11 not be made 
available to anyone without authorization from th8 individual 

. concerned, 

a -2 1- November 1990 
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3.10 ?INANCIAL REBPONBIBILITY 

The costs of baseline, routine, special, and exit 
examinations will be paid to the examining physician by WC 

operating units. The cost of examinations and tests that the 
employee voluntarily takes on recommendations by the examining or 
reviewing physician shall be borne by the employee unless the 
examinations/tests are related to the employee ability to work or 
to diagnose a work-related illness. The cost of the reviewing 
physician and the EMSP data base will be paid by Corporate Health 
and Safety. 

-22- November 1990 
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TABLE 3-1 

MEDICAL EXMINATION PROTOCOL 
I 

Test BasefineRoutineOther 
1. Cardiogram X X 

2. Chest X-Ray 

3. Audiogram 

4 .  Blood Chemistry Panel 

Glucose 
Sodium 
Potassium 
Chloride 
BUN 
Creatinine 
Uric Acid 
Phosphate 
Calcium 
Cholesterol 
Triglycerides 

X 

X 

X 

X 

X 

X 

Total- Protein @ Albumin 

. 

R e w k s  

Preplacement 
Every 3 years 
for less than 
or equal to 40 
years old. 
Every examina- 
tion for more 
than 40 years 
old. 

Preplacement 
Every 3 years 
for less than 
or equal to 40 
years old. 
Every 2 years 
for more than 
or equal to 40 
years old to 
1088 than or 
equal to 55 
years old .  
Every oxam for 
more than 55 
years old. 
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TABLE 3-1 
(coatinuod) 

V 
Test BaselineRoutineDther Remarks 

4 .  

6 .  

Blood Chemistry Panel w: 6continu.d) 
Globulin 
Total Bilirubin 
Direct Bilirubin 
Alk. Phosphatase 
G-Glutamyl Transpep. 
Transaminase,. SGO 
Transaminase, SGP 
LDH 
Iron 

QR!&2Ml: 

Magnesium 
Albumin/Globulin Ratio 
BUN/Creatinine Ratio 

CBC Count (Hemogram) 

WDC 
RBC 
HGB 
H C T  
MCV 
MCH 
MCHC 

Differential White Count 

seg 
Band 
L P P h  
Mono 
Eosin 
Bas0 
'Platelets 
Platelets Count 
Reticulocyte Count 

Serum Iron and Total Iron 
Binding Capacity (TIBC) 

X 

X 

X X 
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TABLE 3-1 
(continuad) 

Testinff Freuuepcv 
BaselineRoutine Other R e w k s  

7. 

e 
0. 

Urinalysis X X 

Appearance 
Color 
PH 
Ketones 
Direct ,Bilirubin 
Total Bilirubin 
Glucose. 
Blood 
Urobilinogen 
L. Esterase 
WDC 
RBC 
Casts 
Mucus 
Bacteria 
Eiptherlial 
Crystals 
Yeast 
MCGIDL 

Morphology (Present, 
Absent, Unknown) 

X X 

~nisocytosid - Poikilocytosis 
Hypochromia 
Polychromasia 
Basophilic Stippling 
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TABLE 3-1 
(continued) 

Testinu F r e m c v  
BaselinaRoutine -Remarks 

9. Treadmill 

e,. Vision Test (RLL) X X 

Near-Corrected and 
Uncorrected 

Far-Corrected and 
Uncorrected 

Peripheral (Visual Field) 
.Color 
Depth Perception 

11. Height and Weight X 

12. Blood Pressure X 

13. P u l s e  (resting) X 

X 

x 

X 

14. Temperature (oral) 
Fahrenheit X 

15. Pulmonary Function Test X 

X 

X 

X *Only if: 
oAbnonna1 EKG 

(accept sinus 
bradicardia, 
unless an 
otherwise 
healthy 
person): or 

o History of 
angina; or 

o History.of 
myocardio 
infarction 
(MI); or 

o History of 
cardiac 
surgery. 
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WC ACCIDENT/INCLDENT FORM 
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OPERATING PROCIGD- NO. 88-502 

502 1 INCIDENT REPORTS 

All health and safety incidents that  occur during field 
and laboratory activities associated with investigations and 
remediation of sites containing hazardous materials must be 
reported to management. 

502 . 2 DEFINITIONS 

A health and safety incident is any event listed below: 

0 Illness resulting from chemical exposure or unknown 
causes 

0 Physical injury, including those that do not require 
medical attention. 

0 Fire, explosions, and flash.!? resulting from activities 
performed by WCC and ito rubcontractors. 

o Property damage resulting from activities performed by 
WCC and its subcontractors. 

8 Vehicular accidents occurring on-site or while travelling 
to and from oites. 

Infractions o f  rafety rules and requireamnto. 0 

o Unexpectedchemical exposures (indicatedby irritationof 
eyes, nose, throat, or akin).  

HAS-PRO502 HS-502-1 November 1990 
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5 0 2  3 REPORTING PROCEDURE6 

502 3 1 REPORTING FORXAT 

Incident reports shall be preppred by completing Form HS- 
502. This form may be obtained from any WCC health and safety 
officer. 

502 3.2 RESPONSIBLE .PARTY 

Reports of incidents occurring in the field shall be 
prepared by the site safety officer or, in the absence of the site 
safety officer, the supervising field engineer, witness, or 
injured/exposed individual. 

5 

502 3 3 PILING 

A report must be submitted to the health and safety 
officer of the business unit to which the project manager belongs 
within 24 hours of each incident involving medical treatment. In 
turn, the health and safety officer must distribute copies of the 
report to the corporate health and safety administrator and the 
corporate health and safety officer. When an injury or illness is 
reported, the business unit health and safety officer must deliver 
a copy o f  the report to the individual in charge of personnal 
affairs so that a Worker’s Compensation Insurance Report can be 
filed if necessary. Reports must be received by personnel within 
48 hours of each qualifying incident. 

@ 

/H&S2 

HAS-PROS02 HS-502-2 November 199 0 



FORMHS-502 . 
wc HEALW AND SAFETY INCIDENT REPORT 

Project Namc 

Project Number: 

Date of Incident: 

Tim. of Incident: 

Location: 

PROJECT NAME: 

DESCRIPTION OF INCIDENT (describe what happened and poulble cause. IdemtHy Individual8 lnvohd. 
wttnesses, and thalr affUhtlon8; and desalba mrgoncy 01 corrective act&m laken.) 
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FIRE ALARM 

CIVIL DEFENSE 
WARNING ALARM 

EMERGENCY ALARMS 

BELL p7&cuA?E@EA 
HIGH FREQUENCY 'F6LLOW h . & m D R E S S  
PITCH STEADY TONE ,. INSTRUCnON&BLDG 

/ ,' ANNOUNCEMENTS 

. -  . 

CIVIL DEFENSE AlTACK 
ALARM 

CRmCALITy ALARM 

GLOVEBOXOVERHEAT 
ALARM 

SAM ALARM 

v r  I 

WAILING SREd 1 
WAILlNGTONk' EVACUATE BLDG & ASSEMBLE 

""f" pc, '--, ,VENTILATION SHUTS OFF 

FOLLOW PUBLIC ADDRESS 
,'( / YNSTRUCnONS 

\' 'Yp? EVACUATION AREA 

NG TONE bO&OW BLDG INSTRUCI'ION 

W A V E R I N & S ~ N E ~ ,  
\ 

GENERAL FIRE ALARM IN.' 
PLUTONIUMNRANIUM 
PROCESSING PLANT -z. 

shccrlof1 

//FOLLOW BLDG IN~~Z~UCTIONS 
VENTILATION SHUTS OFF 

EVACUATE AREA 
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INTERIM PLAN FOR PREVENTION OF 
COIVMMWNT DISPERSION 
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INTERIM PLAN FOR PREVENTION OF 
CONTAMINAKT DISPERSION 

0- 

The objective of this Interim Plan for Prevention of Con taminant Dispersion (IPFCD) i s  to 
establish procedural rquiranents to mitigate poteotid bauds, on an interim barir, to paxms 
located omte as I d t  of contqact with cminions d t i n g  6mm intnuive rancdial 
invmtigation activities. 

SCOPE 

Procedural rquircmenta identified herein uc q p h b l e  to certain intrusive actions takm at 
the 16 Operable Units (OUs) as part of the RFI/RI 8 d V i t k  described in the Interagency 
Agreement (IAG). IntNsive octiVitia which €dl within the bcope of this IPPQ) are those with 
the potential for producing appreciable quantities of suspended partiarlate, primatity through 
mechanical actions. Intrusive d t i e a  potddly auceptiie to producing apprechhlc 
quantities of wspended partidate indude: 0 

The procedural requiranents identitied io the IPPIQ) rhll remain in e f f a  until the Einal 
PPCD is a p e d  or until modifieationa ue subtantiatad, approved, md doarmented in the 
Site Spacific H d t h  and safety Plan (SSHBtsP). e 
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The EG&G RFI/RI Project Manager (PM) shall be respossrbe for assuring that activities 
conducted at his/her OU are perfonned in aooordana with the requirements identified herein. 

The Remedial Projects Division (RPD) Manager will be responslWe for follow-up and auditing 
the PM. 

PROCEDURAL REQULREMENTS 

A pre-startup activity review shall be conducted by the PM and the ActiVity Field Supavisor 
to evaluate the potential for particulate anisJiorw to Qeate hazardous  conditio^. If the activity 
is being performed by non-EG&G personnel, the 8ubcontractor'aActivity Field Supervisor shall 
participate in the review. 

The pre-stamtp activity review inwiving intrusive activities where there is a signibnt potential 
for producing appreciable quaatitiu of suap&d partiaJate shall be docum& by 

(Hsp 
6.01). HSP'a 6.05 and 6.01 are attached. 0 cornfietion of a -~atfr- (HSP 6.05) and an 

If the review establishes that there h sigdfknt potential for producing appreciable quantities 
of suspended partidates that auld Qute hazdoua oonditionr, the apedc pmcedurd 
rquircmenta identified below rhll gowm the d v i t y .  
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\ 

In the s p e d  case of -Vations, the top 6' of soil will be moved (is raoted) and 
placed in a low pile and oovued with 8 tarp or other suitable d g  to prevent 
resuspension ob particulates. The width of the =ped zone shall be wide enough to 
urommodatc the expected volume of roil bxn the esavation, without anning into 
contact with uncrcavated adjaant Surtaa mil. 

Air quality monitoring rquiranents for 8divities where thae is a sipitbut potentid for 
producing appreciable quantities of sqended putiarkte indude the fallowing: 

Site perimeter and community Radiofogical Ambient Air Monitoring P m p m  
(RAAMP) monitoring. 

0 Local monitoring of Respirable Suspended Partiarlate (RSP) at iadividurl activity 
worksites shall be conducted using 8 'ISI T h b l a n c c '  Model 3500 Respirable 
Aerosol Mass Monitor, real-time instrument. Local RSP mcasufanents will be used 
to guide the PM's evaluation of the potential hrtprds d t c d  with ldivity related 
emidom The threshold RSP concentration for curtailing in- acthitieswill be 
6.0 dligmms/cubic meter (mg/m3). 

0 Additional worker health and safety modorhg as requited by the SsHdtSp. 

Additional requirements that govan d v i t i e s  where there b a dpiticmt pteathl for 
producing appreciable quantities at q c i e d  panicuhter' tbit could czeate htnrdour 
oonditions include the fallowing: 
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Activity specific requirements will be d u a t e d  periodically to determinetheir effsaiveness at 0 
preventing dispersion of con taminants. Modifications to these reqUirementswill be documented 
in the SSH&SP. 



Health & Safety Plan (Accident Prevention Safety Program Plan) Rocky Flats 
Plant Phase Il -903 Pad Mound, and East Trenches Area, (Operable Unit 
2) Rocky Flats Plant April 1991 
Document Control Number: R F M S - 9 7 - 0 7 9  Revision 0.0 
EGBG, Rocky Flats, Inc. 

ATACHMENT K 

NIOSH MEMOD 1007 
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VINYL CHLORIDE 

M.Y.: 62.50 

FlQlRATE: 0.05 L/mh 

VW-NZN: 0.7 1 
sux: 5 1 

BUNKS: 2 to 10 f ie ld blanks por sot 

2 4 1 m  1007-1 



CAlfeRA?IO( MO QUALITY CoCrwJL: 
9. Qllbrate with a t  least five U0r)rlng studrrdr wvwing t)r r- O.ooo2 to 0.2 mq p r  

-le. 
a. Add known m w n t s  of calibration ttodt tolutfon to U2 i n  1- uol i t r ic  f l a s h  md 

b. hmlyze together w i t h  -18s urd bl- C t t q r  12 and 13). 
c. Pmparr u l l b r a t ~ o n  gr@s of puL ama vs. q m t r t y  m) of vinyl ch lo r ib  per trk md 

dilute to the mrirs, using u r i a l  dilution at  appmgrlrte. 
NOTE: Yorkhg stmbrds u n  be rtorrd at -20 .C for a t  lurt thm Qs. 

perk area vs. qmntity (ng) per i n k t i o n .  
10. Determine &sorption efficiency (E) at lust o c ~ b  for uch  lot  of dvrmal  uI.d In the 

calibration range (stap 9). Rgrrr thm trrkt at oadb of five lmlt plus thno r d i a  
blanks. 
a. -re t h m  atmphems of vinyl chloride i n  air  by injecting 0.01, 0.08, and 0.2 .L 

vinyl chlor ib  p s  in to  10 L a i r  in Tedlar bags. Tho multlng concrcrtratiom .pI 
qprpxiwtely 2.6, 21 ud 52 oo/m8. 

b. Following steps 1 thrrpugh 4, -le t h a  -in# to t)rs fotlwing -: 

QMcn tra t i on 
i n  Brg (As/ara) 

2.6 

21 

s2 

Vol- QJ8ntity of 
sapled  (1) Vinyl chlorih (rp) 

0.8 0.002 
2.2 0.006 
0.8 ' 0.017 
2.2 0.W 
2.5 0.13 

f. Pmpam a graph of OIE n. YSS found cwf - 8). 
calibration graph and OIE grm am in  wntrol. 

11. Analyze t h m e  qurlity aorrtrol blind SpIkm ud t h e  wlyst Spikes to ansum thrt tho 

1007-3 
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ORGANIZATIONAL STRUCNRE OF ROCKY FLATS 
PIANTHEALTHANDSAFE'IYACI'IVITIES 
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knArifR 2 
ORGANIZATIONAL mUCfURE 

2.1 Plant Organization 1 

Envfronmental restoration activities at ahe Rocky Flats Plant (RFP] rn directed by the 
&sodate General Manager for Environmental Restoratbn (ER) and Waste Management (see 
Figure 2-1). .ER Program AdhriUes (CERCU and ACRA msporue mbns) tnvoive the folbwing 
ER Divisions: 

0 Remediation Programs Division (RPD) 
0 

0 

0 

0 

Environmental Monitoring and Assessment Division (EMAD) 
National Environmental Policy Ad Divklon (NEPA) 
Clean Water Action Divbbn (CWAD) 
Clean Air and Environmental Reporting (CAER) 

(See Figure 2-2 for the organltallonal structure of the EnvbonrnenW Restoration 

Heatth and Safety (Has) activities at the R f P  are under the directkn of the Auodate General 
Manager for Support Opentbns (reo Figure 2-3). ER Program AcZhMes rsceivo supper! 

from the following H I S  divisions: 
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R~~~~~ 0 0 

Fadtities Engineering (FE) and Facilities Project Management (FPM) rlso provide support 10 

the ER program actMtler. FE's d e  b to provide engineering designs, oversight, and 0 management of design projects. The Project Engineer (PE) from FE direcU all project design 
activity, ensures the usets technkal requirements are met, ensures conformance with plant 
design standards and obtains deslqn coruunellc~ from RFP technical upport groups (e& 
Facilities Quality Engineerlng, Design Verificarbn Engineering, Fire Pmtectbn Engineering, 
Plant Electrical and Plant lJW6s Englnmdng, Opemtkns, MalntsMnC8 md Utmtfes . 

Management, etc.). FPM adminkten the implemonWbn of en~ltworlng desigm through 
construction Management (CM). CM, 8 branch within FPM, b ntponS4blo for uskting ER with 

obtaining approval tor work permits for hnd use 
managing/coordinating general constructkn c o ~ r s  8nd UWlr quality of work. A 

Construction Coordinator, identified by CM, is responsible for COOrdlnating with vrdous 

Work .ct~tim, for 

depaflments within the RFP to obtain permits, 0bcoflS 8nd 8CCOSS EuSUIkEtbn In m i o n  to 

other supporting functions, as needed by Subcontradon. 

Appendix IV contains a list of RFP departments or dhrmions that are mentioned in this Plan along 

with available phone numbers and contacts. 

0 2.2 Responriblllties of lndlvldurlr 

2.2.1 Division M8n8gerS 

Environmental Restoration and Hertth & Safety dlviskn managers i3r@ 

programs and supervising project murrgen in tho impiemont8tbn of ER 8nd H&S rcthrities. 

for managing . 

2.2.2 Envlronmontrl Ro8tontlon Hulth and Safoty Omcor (ma w t h )  

. .  

'2-2 
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for project planning, contra-dng, and managin0 ER pmjects, therefore, the ER HSO will ensure 
the a Site-specific Health and Safety Plan ls mfnen for each Ope- Unit: ensure that 
subcontractors prepare slte- or tadc-spedflc health and rafety plans for 8pproval: and provide 

urpporl to project managers In the area of emritonmental health and safety through hWher 
oxpedse and that of the environmental support diviskns. 

@ 

2.2.3 Remedlrtlon Program8 Slto Proloct Managor (Brook Wilson) 

The RP Site Pmject Mm8ger Is the ditea the rupenrfsor respomble for pmJed work on a 

has overall control and responsibility for the ma~goment of the project, brdudlng enforcement 
of health and safety requirements. The Project MIMOW b the 8lngle-poht.of.oontact for 
implementing ER‘s needs and requirements throwh tho PmJeU Mmlnbttator. 

&S@l8ted ER a8. HW8b nPW& dina))r 10 lh RPD m e r .  The RP sll, PfOm Manager 

2.2.4 Health 81 s8fOty LId8On Offkw (Mna Sassone) 

The HBS Liaison Ofncer k assigned from the Ooarprttonal Safety Ohrbfon to the Emrlrronmental 
Restoration Ohritbn to serve 8s the centml polntsfoontac! for supporting tho ER Pmgm for 
ail operational health a d  sdety needs. t h o  HIS &ison m r  repom to ttw Oecuprrioml 
Safety Dhrbbn MaMgOr and fntenceS dnc?fy wlth tho ER Site Project Muugen md the ER 
Health and Safety Offbr .  Hahe a b  wpewkes tho €BIG She Hoallh and &faly coordlnrtors. 
The H Q S L & b n  Officer has the blbwlng nsporulbilities: 

a 
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0 Coordinates gpproval of Site-spedfk (Task-SpecHic) Health and Safety Plans 
prepared by Subcontractors and their lower-tier subcantracton with all health 
and safety disdplines 

0 Performs perbdic health and safety audits and inspections of the subcontractor 

heatth and safety pmgrams,'and proOram documentation 

2.2.5 Slte Horlth 8nd Safety COOrdiMtO? (Brian Fie ld ing)  

I A Slte Health and Safety Coordinator (SHSC) Wm be 8sslgned fmm 
Department by the Health 8 Safety Uaison Olficer to m m e e  Hoalth md Stfety Plan 

Health and Safety I 

I 
~ 

I implementation at each OperaMe Unk The SHSC will tsporl to the Hbs LMson Officer and will 
keep the RP Site Project Manager Informed of hoalth 8nd safety nlr!ed dvft&?r on the tlte. 

The SHSC has the following responsibilities: 

Oversees EGBG and subcantractor work to ensun that the requirements and 
prlnctpfes of this HSPP and the She Specnk HSPs 8re tolbwed, 

Pehons audlts for proper and rpgroprirte use of PPE, manitoring and 
decontamination procedures, 1cc8m control and nqubod &amontation, 

Alerts the ER Site Pmjec! Manager and the HIS Liakon Officer of health and 
safety vblatbm at the ER remedial project wdt sb, 

Coordinates with aporoprlrtrr health md safety dMJons to provide for ndhtion 
monitoring, rnodlal wnroilhnco, morgony nsponso, InduWaI hyglom 
support and HIS enginwdng wpoort 

2-4 
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EXPLANATION 

IN D I VI DU AL H A Z ARD OU S 
SUBSTANCE SITE (IHSS) 
IN OPERABLE UNIT 2 

112 . IHSS REFERENCE 
NUMBER 

SOURCE: ECM; 199Oc 

U.S. DEPARTMENT OF ENERGY 
Rocky Flats Plant ,  Golden, Colorado 

OPERABLE UNIT 2 
PHASE iI RFI/RI HEALTH AND SAFETY PLAN 

SITE PLAN 

FIGURE 3-1 1/24/91 
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